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1/^ (57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, antihuman Mpl diabody 
and antihuman Mpl sc(Fv)2 are purified. Furthermore, the antihuman Mpl sc(Fv)2 is successfully humanized. As the results of the 

Jj^J evaluation on the TPO-like agonistic activities of the diabody and the sc(Fv)2, it is found out that the diabody and the sc(Fv)2 show 
high agonistic activities to antihuman Mpl antibody and their activities are comparable or even superior to the activity of human TPO 
which is a natural ligand. 
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(74) ftSA: St* IDS . ^(SHIMIZU, Hatsushi et al.); T 

3000847 3E«»±jSmfliBr i-i-i Htfco < iit£;u 

6 K Ibaraki (JP). 



(si) »£BU«3sa>£i*»y, £T<D«jBa>HW«iij&t 

rT#&): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) ji^ii (a^cD&i^i&y , ±x<Dmm<DfcM&m 

T^pltg): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(57) mifoi Jnt hMplJnte£Etf# ■ ffigjL, itfi^X^W^i ^fflL^Tta t hMplDiabody fccfctXtSt hMpl sc(Fv)2 
£ffi$SLfco ££>lcfett hMplsc(Fv)2£t h^b-rSCtfC^Lfco Diabodyfc £ sc(Fv)2<DTPO«lT X hJS 
tt^SffiLfctZ^, fitt hMplfitftlCfcf LT. Diabodyfc£tfsc(Fv)2l;m^Td^X h;£f££^L. ^'J^>K 
"C fc * human TPO <t|5ll|]^JlC0}Stt^^-r-<t^^^ofco 
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m m m 

[oooi] &mmte. tfmpWtffiz.M'tZo 

[0002] hn^/K/Krc^^ (Thrombopoietin : TPO) H\ jfe/J^(D tftfflM\1S&V2bZ> &Mt%tfiK 
^to^^^^^^J^fe^^h^-r^-e^^o TPOte, 353T^/Bfc&»e>fc5 

Genebank:NM_005373#J?g) 0 

09*. tf, rcy^nafcc^ (epo) S^^^^J-r^^^^y^a^^-^a^Srft 

#^-5^^#^$tb-C*5?), r©^ft^-' m (Fab) ^«^EPOS^^CD^^ 

[0004] X, MpHOBrS-U TPOT^^h^tt^-r^^L^^^^^lTV ^ (##fF3Cifc 
4*3j;t^5#flS) 0 ^frUS, MPL^MbT 1 b2ffi'efe^ft:(DM-^^J;§W-fe^— (D2 

— j?X\ TPOT^^h^^i--^^ (scFv) tm&ztix^z mffJCWt 

10m) o U6>Ufetf3e> x scFv^TPOT^^^tt^-r^ffirbT, scFv(D— 
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ZLMifc (Diabody) ffcU -?r<Z)Diabody^|g-tt^:#:-efe§ii^^^^^-^ 0 -cv^§ (# 



[0005] #fp^ci^i 



tRS#WH6342220^- 
H^IS0Ol/79494-^ 



B^HH02/33072^- 



S^IS0O2/33O73 



##fF^Sfcl:Palacios£>i|\ Cell, 1985^, Vol.41, p.727-734 
##fF3tifc2 : Souyrifb^, Cell, 1990^, Vol.63, p. 1137-1 147 
^#fF3Citk3 : Elliott S£>^\ J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 
##W^CSfe4:Abe feif, Immunol. Lett. 1998^, Vol.61, p.73-78 
##fF^Citfc5 : Bijia DenghM, Blood, 1998^, Vol.92, p. 1981-1988 

[0006] ^^Mfe^<D£??j;ytmzM.^X%£nfch<D^& v ), ^<D i lftteTPOT=fc*M£ 

[0007] *mn^hfe±MWkm&M®:~tz>tz.#) \^mMm^n^ti 0 «i w#<b«, #l 

thMpl^#:VB22B^# -ftMU itfH^-X^^TO^fflV^-C— ^§mVf<7)$m> 

Mpl^^DiabodyB?!.^^^— PCXND3-VB22B db^#§!JL/- 0 ^k^^W— 
pCXND3-VB22B db^fflV^T, ^thMpl^#:sc(Fv)23i|Ja-<^— pCXND3-VB22B 
sc(Fv)23rfF^L^io pCXND3-VB22B sc(Fv)2?rCHO-DG44^aj!^'C 

i^-htt^ibfehMpl sc(Fv)2^ffMLfc 0 ft^KLT, _hfE-<^- 
pCXND3-VB22B db^COS7&BJ!&^^igtt5l?&£-£\ £g^_h?# <£<9VB22B Diabody^ 

[0008] ^/c, VB22B Diabody^o J:tKVB22B scCFv^TPO^T^—^b^t^WftL-fc^ 
^>, VB22B IgG i^L-T, VB22B Diabody:JoJ;U ? VB22B sc(Fv)2^rftV^T^— 
tt^U ^^y^VK-CfcShuman TPO^|^^^_h(D^tt^i-^^^^, 0 / Co 
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[0009] ^Wtei9Af£ift^te, ^T<D[1]~ [38] Srf^-TSfeW'CfcSo 

[I] 2o(Dm^BT^^^D ? 2o(DMBr^|g^-g-^, TPO^{£ (Mpl) ^© 

[5] Mpl^^i-^^^fetf^o 

[6] WkffifcXfoZ, [5] ^fB*fe(Z)^L#: 0 

[7] i&ft^kffifcX3bZ>, [5]*fc«[6]^fE«(D^:f* 0 

[8] Br^MM P nc^i-^^#: 0 

[10] thMpl^^/VMpl^^J-LTT^^h^tt^^-rS^Lf^o 

[II] ^MMpl--(D^^tt^KD=10" 6 M^T-efe§^Lf*o 
[12] BT^SMpl^(Z)^^tt^KD=10" 7 MWT'efe^^L#:o 
[13] TPOT^— ^h?gtt^EC50 = 100nMA^T-e#v5#Lf*o 

[14] TPOT=f ^^h|gtt^EC50 = 30nMSZkTXh%#ifc o 
[15] TPOT^^h^tt^EC50 = 10nMWT-^fc^fel#:o 

[16] WT<^(D— (17)<DV^tb^^IB^lJ#-^(C?E<fe<Z)T^y^ia^J^^^5CDRl 

(1) IS^IJ#^-:3 N 4, 5 

(2) ia^lJ#-^:6, 7, 8 

(3) IE^J#-^-:9. 10. 11 

(4) |E^IJ#-^:15, 16, 17 
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(5) IS^IJ#^-:18, 19, 20 

(6) ga^(I#^-:21, 22, 23 

(7) IS^IJ#-^:24, 25, 26 

(8) ga?lJ#-^:27, 28, 29 

(9) ffi^lJ#^-:30, 31, 32 

(10) @B^iJ#-^-:33, 34, 35 

(11) ga^lJ#^-:36, 37, 38 

(12) @a^!j#^-:39, 40, 41 

(13) @a?lJ#-^:42, 43, 44 

(14) @a^lJ#-S§-:48, 49, 50 

(15) gB^iJ#-^-:51, 52, 53 

(16) @B^lJ#^-:54, 55, 56 

(17) ia^lJ#-^-:57, 58, 59 

(1) ga^lJ#-^:60, 61, 62 

(2) ga?U#^-:63, 64, 65 

(3) ga^lJ#-^:78, 79, 80 

(4) ga?lJ#^-:84, 85, 86 

(5) ga^lJ#^-:93, 94, 95 

(6) ga^J#^-:96, 97, 98 

(7) ga^lJ#^-:102, 103, 104 

(8) ga^lJ#-^:108, 109, 110 

(9) ga?IJ#-^:lll, 112, 113 

(10) ga^lJ#^-:114, 115, 116 

[is] ^T<7XD-(i8)(Dv ^-rm^mm^mm^mm^ xnmm ^mm^ 

(l)ga^lJ#-^:3, 4, 5^fE4fe(Z)T^y|^ga^J^^^CDRl, 2, 3^tt5liBlif 
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i^, *5it^WJ#-^-:63, 64. 65(CfEi!c<^T5/^IE^J^'b&5CDRl, 2, 

(3) BE^lJ#-^:9, 10, 1 1 iCfE4fe(Z)T5ygtIE^Jd^^CDRK 2, S^^mi^ 
^i^, ^it^IE^J^^eS, 64, 65^fEic^T^yg$|E?!Jd^^§CDRl, 2, 3&- 

(4) gE?U#-^:15, 16, 17^fE4fe(DT5y^IE^lJ^^^CDRl, 2, 3^#i-§m^BT 
^J^, *5it^WJ#^-:63, 64, 65^fE<c»T^y^IE^J^^^§CDRl, 2, 3£- 

(5) IE?lJ#-^:18, 19, 20^fE*ctf>T5/^IE^J^ib&5CDRl, 2, 3^^^^^ 
^fj^, *5itJ?IE^J#^-:63, 64, 65^fEic»T^y^IE^J^^^CDRl, 2, 3& 

(6) IE^IJ#^-:21, 22, 23^fEftcDT^/^IE?i|^^5CDRl, 2, 3^^^^"^ 

^XXfm^m^-:78, 79, 80(CfEife<Z)T5y^IE^J^^^CDRl, 2, 3&r 

(7) iE^iJ#-^-:24, 25, 26^fEft<DT^/^IB?iJ^<b&§CDRl, 2, 3^ir^mm."I 

*5J;t^WJ#-^-:63, 64, 65(CfE4!c<Z>T5/^IE^J/^^5CDRl, 2, 3^ 

(8) BE^lJ#-^-:27, 28, 29tCfE*c(DT5y^IE^J^&3CDRl, 2, 3£r^i-£M§!( 
^fM^, *5iU ? IE^J# : ^-:84, 85, 86{dfEic»T^yStlE?!Jd^^§CDRl, 2, 3&r 

(9) @E?lJ#-^:30, 31, 32^fEit<^T5y^IE^lJ^&3CDRl, 2, 3^i-5M§=( 
^ijS^, :&J;tJ?IE?lJ#^-:63, 64, 65{£fEic<^T^y^IE^^ib&3CDRl, 2, 3&r 

(10) @E^iJ#^-:33, 34, 35^fE<c»T5y^IE^^^CDRl, 2, 3^rf 
W^M^, &J;UWJ#-^:63, 64, 65^fE^T^y^|E^^^CDRl, 2, 3 
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(ll)E^!l#-^:36, 37. 38^fEft<DT^/^IE?!j^£>&3CDRU 2, 3^rT3 

*5j;^WJ#-^:93, 94, 95^fEi^T^y^IE^J/^tb&3CDRl, 2, 3 

RT^Wc* *5J;TJ ? Ba^J#-^:96, 97, 98^iBfc<DT^/^@B?!j^£>&5CDRU 2, 3 

(13) ga^!j#-^:42, 43, 44^fE<!c<DT^y^IE^J/^tb&3CDRl, 2, 3^i~§fi^ 
RT^iM, :£J;UWJ#-!§-:78, 79, 80fciE4feOT5/lfcE^ja>£>&5CDRK 2, 3 

(14) @S^lJ#-^:45, 46, 47^fEi!c<DT^/liIE^J/^ib&3CDRl, 2, 3^#i~§ 
bT^IM^, *5it^WJ#-^-:102, 103, 104^fE*c<^T5/^ia^J^ibft£CDRl, 

2, 3^rr5M bt^®^ 

(15) @E^lJ#-^:48, 49, 50^?Ei!c<^T5/ligE^J^&3CDRl, 2, 3^ir^mm 
BT^fS^, 33j;tJ?ia?iJ#^-:63, 64, 65^fEfc<DT^y^IE?iJ^^5CDRl, 2, 3 

(16) ge?lJ#^-:51, 52, 53tdfE^(DT^y^IE^!j^^^CDRl, 2, 3^ff§ll 
*T^iiW$, *5itJ^WJ#-^:108, 109, 110f£fEft<DT5/^I£?iJ^<b&3CDRl, 

2, 3&m-tz>mm n^tmrn 

(17) IE?iJ#^-:54, 55, 56^fEic^T^y^IB^J^^^CDRl, 2, 3&iiir%M®i 
nr^lM^, *5j;t>lE^J#-^:lll, 112, 113^fEfc(DT5y^IE^J^&3CDRl, 

2, 3^i-^.g^ nT^fB 

(18) IE^lJ#-^-:57, 58, 59^SEi!c<DT^y^IE^J/^tb&3CDRl, 2, 3^i~§ 
rT^IM, *5iU ? @E^lJ#-^:114, 115, 116^fE*c<Z>T5/^IE^J^&3CDRl, 
2, 3^^5611 

ci9] mm^:ii8iz.mm<DT*;mmF}&mir%MM^mnm&^trttfoo 

[20] IB^W-^: 120^fE«(^T5/^ia^J^i-^M W^fJ^^-a-tP^L^o 

[21] m^m-^:ii8[cmw.(DT^ymmm^ir^mm^mMi^t^ mn 
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[23] £JLT<D(1)— (5)(D\^tlfrKmM<DT*/mmF\frht£Z>, FRI, 2, 3, 

(DIE^lJ#^-:230, 232, 234, 236 

(2) gE^IJ#-^:265, 267, 269, 271 

(3) |E^lJ#^-:279, 281, 283, 285 

(4) |E^IJ#-^:298, 299, 300, 301 

(5) ffi?lJ#^-:298, 299, 306, 301 

[24] .b*t<zxi)— (4)<D\,^nw£mM<DT^yMnzmfab%:Z), fri, 2, 3, 4^r 

(1) ge^lJ#^-:239, 241, 243, 245 

(2) |S^lJ#-^-:272, 274, 276, 278 

(3) @E^IJ#-^-:302, 303, 304, 305 

(4) IE^lJ#^-:302, 307, 308, 305 

[25] sir '(d(d-(5)(7)v ^-m^Kmmcomm^imm^ xnmm *s&m$t&i$ 

(DIE^lJ#-^:230, 232, 234, 236}£fB^<DT^/^|E^J;?)^&£, FRI, 2, 3, 4£r 
^ir^mm^I^M^ *5J;t^WlJ#-^:239, 241, 243, 245t£fB^<DT5/^@E 
?IJ^ib&5, FRI, 2, 3, 4^-T^MBl^lg^ 

(2) IE^lJ#-^:265, 267, 269, 271}£§B^<DT5/^@E^J;^ib&£, FRI, 2, 3, 4^ 
^"i-^M^BT^J^, *5^t>WJ#^-:272, 274, 276, 278^fB^(DT5/^ME 
mfrhftZ, FRI, 2, 3, 4^rT£igfC BT»ti$ 

(3) @E^lJ#-^-:279, 281, 283, 285^fB^<^T5/^@E?lj7>£>&3, FRI, 2, 3, 4£r 
^"-T^M^bT^J^, *5it^WJ#^-:272, 274, 276, 278^fB^<DT^/^IE 
mfrbftZ, FRI, 2, 3, 4^tf5g|Brifi 

(4) IE^iJ#^-:298, 299, 300, 301t£fB^<DT5/^IE?iJ^ib&&, FRI, 2, 3, 4£r 
^"-r^m^BT^^^, *5it>WJ#-^:302, 303, 304, 305^fB^T5/^|E 
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#|35»&J&3, FR1, 2, 3, 4^ft5glRlff^ 

(5)IS^iJ#^-:298, 299, 306, 301t£fB^<DT$/^ga^J;^ib&&, FR1, 2, 3, 4£r 
^"i-^m^BT^^^, *5J:t^WJ#-^:302, 307, 308, 305^fB^(DT5/^ia 
?ij^e>&3, FR1, 2, 3, 4^tt56I»rM 

[26] ia^lJ#^-:229, 256, 262, 289^fcte295^fEft<DT^y^ga^U^fi-£ 
[27] @a^lJ#^-:238, 258, 29l^«297^fEft(DT$y^ga^J^1-§^ 

[28] ^t^(i)-(5)(Z)v ^^^3ifB«com^ rt^jus^ it;giBj^i^^ 

(2)iS^iJ#^-: 256^fE<!c(DT^y^IS^J^#i-§M^"ST^fJ^, *3 «fcT*E#l#-!§- : 2 

(4)ga^ij#^-: 289^fE«(DT^y^ia?ij^-r^m^ Br^fji^, *3 xm&m^- 2 

[29] ga^iJ#-^-:2, 254, 260, 287*fcf£293t£fEi!6<DT^/&BE^J&^^5^fr 

o 

[30] [16] — t29}CD\,^ni)^cmm<VT^ymMMC&\,^XlXfeMWtCDT^ym 

[31] [ i6] — [30] <dv ^n^cmm<D#ii$i)mmirz>tt°h— zf&mmirz&cfc 

o 

[32] thMpl(D26# @ ^^274# g ©7^/i^|i^Iit§^ 0 
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[33] TPOT^~^H&tt£irr3, [1] — [32] <Dl>-f tt/^-fBtt^^o 

[34] [i] - [33] <d\ ^~rtifrKmm<7)#Lt£%:=i— ^-t^j^u^k 

[35] [34] {-mm^v^^^vt^hv>^^>h^m^r^^y^4^u 

fr-D [i] — [33] (D\ ^tiiiAz.tmL^w-tmm^m^^^w-^—vir^ 

[36] [34] Wm. [35] iC|Eife(Z)#y^^V^K^ti-<^— o 

[37] [34] ;£fcte[35] ^fE<c(D^y^^W^K*fc«[36] ^fB«(D-<^^— 

[38] [l]-[33]<Z)V^^^31fE*CO^:#:^^r-r§ N glM^o 

[0010] [E|l]E|lf3\ — ^^t#:sc(Fv)2(D^Mai©^i-E|-e^o 

[EI2]E|2^. Mpl^glCHO*fflJ^£ffll^:VB22B sc(Fv)2(^)^^ttI¥tf ^>M*^ 
^i-^^^-trfc^o VB22B sc(Fv)2*fMp B p^fflbf' 0 

[g|3]E|3te, BaF3-human Mpl^fflV^fcVB22B^L#:(DT=?^^h^ttfP'fffi®*B^:^ 
[®4]g|4te N BaF3-monkey U^^\^tzNB22B^W^T^^^Y^^MM^>^^ 
[g|5]H5{i, M-07e^fflV ^VB22B^Lf*(DT^^h^ttl¥ft(D^^:^i-^7^ 

[El8]El8te. Mpl^glCHOM*fc£ffllv/cAB317 Diabody<DM^f£ttfM<Z>f£J|t: 
^-f-^^^-efe^o VB22B Diabody(^|\ AB317 Diabody(^^)^^COS7©# 

[g|9]El9{i. BaF3-human Mpl^ffll^cAB324 Diabody4oJ;tFAB317 DiabodyOT=? 
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[|gi0]|giO^ BaF3-monkey MplMV\fcAB324 Diabody*5j:t^AB317 Diabody<£> 
[BUl]EUlfcJ\ BaF3-mouse Mpl£rfflV^cAB324 Diabody3oJ;tMB317 DiabodyCDT 

[|2|12]|1|12J3\ BaF3-human Mp]fflfai£&ft%D]&body<DT^~Xhfe&&^1rm^ 

ti&bti* O.D.450/655nm^U ^fbftWkStt^i'o 
[013] M 13}3\ BaF3-human Mpl (G305C)lBJiS^^tt§Diabody(DT=f^^Mg'|4^ 

^t0"efe4 ISMtittU O.D.450/655nm^U ^tttfiSlS^'t'o 
[|H14]|1|14^ BaF3-human MpMft&iI*3ft3TA136 dK TA136 sc(Fv)2<DT=?=-^ 

hfiH4S^-Ma-C*>5o »f3O.D.450/655nm^U ^te^S^-To 
[g|15]|gi5f^ BaF3-human Mpl (G305C)>S8J&f£:i3fr5TA136 db, TA136 sc(Fv)2 

[Hll6]g|16», BaF3-human Mpl (C769T)&BJ5£^;Jof t§TA136 dK TA136 sc(Fv)2<D 

T^b^tt^tH^So |fcttriO.D.450/655iim«r^U «ttr±aiSSr^t"o 
[g|17]|gi7f^ BaF3-human Mpl (C823A)jjfflflc3 StSTAl 36 db, TA136 sc(Fv)2 

[®18]g|18te:, fcMkfi^Ba^J (hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B 
u2-wz4*5j;tj ? hVB22B q-wz5 : VH) $o£XfWt^§lMF\ (hVB22B p-z, hVB22B 
g-e % hVB22B hVB22B u2-wz4*5j;U ? hVB22B q-wz5:VL) . t£bXFfcFR$3£Tf 

[|H19]|1|19«, ^^SVB22B sc(Fv)2£5j;U ? hVB22B e sc(Fv)2, hVB22B g-e 
sc(Fv)2^fflV^T, BaF3-human MplWTPO^T^^hSH^SrfMffU^jfe^Sr^i" 

m-Cfc^o IK«lttR3teS(450nm/655nm)Sr^U flHttra*&«^*t"o 
[g|20]g|2O^, ^^SVB22B sc(Fv)23oJ;TJ ! hVB22B p-z sc(Fv)2, hVB22B 

u2-wz4 sc(Fv)2<SrfflV>-C BaF3-human Mpl~e©TPO#T=^^?£tt^f¥ffiLfcf£ 

^Srl^-fia-efcSo (450nm/655nm) «ttttil*S:^t"o 
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[02 1] El 2 If* , ^^MVB22B sc(Fv)2*5j;T^hVB22B q-wz5 sc(Fv)2^ffiV ^t, 
BaF3-human MplX<DTPOmT^^h^^tfiMl^tl^^^'f-mXh^o M^fe 
m.%& (450nm/655nm) Sr^U «tttt*flfSr^t"o 



[0011] ^Kte, TPOgigflc (Mpl) lJi^i-5^Sr«tti-5o 

[0012] ^mm<DMpm, &M£t&i^ibvXiMfr%:\\ *^K^V^-C^MS^#^i 

o(Z)^§#:(coV ^tl^»i0f ^mo^0f^»^t? 

[0013] ttmowtg&tefoo— ^xowskiivx^ mm^m&tm^x^^^^ 
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46:909-923, (1991), Oka A et al., Hum. Mol. Genetecs 8, 2165-2170 (1990), Ota 
M et al., Am. J. Hum. Genet. 64, 1406-1410 (1999), Ozawa A et al., Tissue 
Antigens 53, 263-268 (1999)ftif) 0 Mx.^, Mit^f -e^M§fr©«S^a 

hpimn^t^x^ 0 mm^i^tmm^mi^x^^^^npim^mfe-r 
z^ttfx^, p<o.o5<d#^\ mm^fot%immm^x\s^b¥\\M-rz)^ 
b&x^Zo h^^4^^(TPommi^<D^m^m^mcm^tix\ ^ 

(Matthias Ballmaier et al., BLOOD, (2001), Vol.97, No.l, P139, 

[0014] ^mm^mi, M P ncM^xr=i^^bm^^ir^bmi-^u\ 

^ft^f£( w hole antibody, ^^.^whole IgG#)(D— flS^^tR 
K^*5ft5^^^^, whole^#:^l:b^L-T, rib V ^t£^rr3 0 «0J!<D£t; 
tt/RUm0i (VL) ^A^X\ ^£/$W*L-V \ VH*/cfiVL(DT5y^@a 

wm. x^, mmxiyx^WA^tix\^xhx\\ zbKttm^- &&&& 

^tMfr^-CV^-Ob^o ffifoWrfttDMtfcmbLsXfe, m%.tt. Fab, Fab', F(ab')2, 

Fvf£b*%mfZ>Z-b&X%% 0 i&ft^kfofo<D MtfcMblsXfe, fltj&tf, Fab, 

Fab', F(ab')2, Fv, scFv(single chain Fv) , Diabody, sc(Fv)2 (single chain (Fv)2)t£b* 

[0015] rr^r, ^Fvmm^h<D^w:m^xm^^mwMmm^bm^m^ 

tfo r Fvj if>i-{ilO(DVH*D £ IFVL^#M^C J;^i&<M£tl^V^- ( 
VH-VL^V-^— ) -efe^o ^-^J^U^CO^CO^W^^feU^ (complementarity 
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determining region ;CDR) flSfHSftMBl^ VH-VL^V^— c^fi^^dS^-n^M*^ 

[0016] scFVfclfS, ^t^cDVH^oitA/L^'^^tt, rtbfe^fj^fi^— (D/Ky^Wtl^ 
"t?#S(scFv(D|i|^^oV^T^, PluckthunlTThe Pharmacology of Monoclonal 



Antibodies JjVol. 1 1 3 (Rosenburg and Moore ed (Springer Verlag, New York) pp. 269-3 



15, 1994) &0m) o ^m\^tf&)>*—\t, ^(Dmm^wfei5titz&w-»im.m 

[0017] Diabodyte, jtf5^g4^^J;<9«^$^C— Mbivalent)<D^{£8lr>t-£fgi-(Holliger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097^§\ 
W093/11161^-#) 0 Diabodyte, 2^<Dtfy^^}?mfrhMj$&tlZ>5 t ^-- X&<9 
, Mlg, ^y^^K^^^r, ^Cil^-CVL&WH^ SWOi£l^^W£^ 

m-fa-r^ttf m m-r ~ , Diabody «2o^^^$i3{4^ 

[0018] sc(Fv)2fi, 2o(DVH^TJ ? 2o(DVL^y^— ^-e|^^L-C— ^^^b/'te^-^r: 
$o:#:-e$?^) (Hudson et aU J Immunol. Methods 1999;231 : 177-189) 0 sc(Fv)2te, ^£ 
^^m<Di&^^h^tit^X \ #{-t^V^T=^^^^^'|4^i- 0 sc(Fv)2te 

VU VH, VL([VH]y^— [VL]y^— [VH]y^ — [VL])(DjlR^MAy-eV^ri: 
[0019] 20(DVH^20(DVL(D)IIIff«#^JifEgaM^RS^$fb-f , ^<D£5&JllIff-eM-<ib 
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[vl] y — [vh] y i^ti — [vh] y — [VL] 

[ vh] y — [ vl] y — [ vl] y — [ vh] 

[vh] y x& — [vh] y — [vl] y — [vl] 

[ vl] y — [ vl] y i/ft — [ vh] y — [ vh] 

[vl] y — [vh] y ^ — [vl] y — [ vh] 

[0020] %m<r> ^m.n^^-r^)iy^-t\^xu, mfc^iim^vmAU^&n?) 

^^YV^jJ— , X^^b^y^— (0tRtf, Protein Engineering, 9(3), 
299-305, 1996#fig)^|fl^$^y^— #^fflV^^^-e^§^^ ^:^5atC*DV^ 

[0021] m^^Wy^-^l^: 
Ser 

GlySer 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly 'Gly Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

Intel £l±<DMWtXfo%]m$:mf %Z-b&X%% 0 ffiU ^^-YVl/JJ— <D^^> 
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[0022] XoX^&W t-*5V >T#^0*LV ^sc(Fv)2(Dtg#^bT^, #tlx.fc£, I^T© 

(15T^/fi6)[VL] 

[0023] &ffc4k¥®v>#— Uk^teffiffl) ra\ ^^Ko^fli^a^-ffl v >^nrv 

^ (^/v^vy^^/w) ;*^i>— h (bs 3 ) , v^^if {w-s w^^ypt 0 ^ 

— h) (DSP) , S^tf-tr ^ (^/VtfC^v" W^VK/Pfcrtfvfc— h) (DTSSP) . 3i^-l>^ 
^!Jn-;kt^ (^^y^^/Wi/^- h) (EGS) , ^^V^U=3— /Mf;* CX/V* 

C*/l>af?-EGSK is W^SWg^&ifi (DST) , v 5 
X/V/fr^v' W^SWB^Ifclfi (^/V^-DST) „ tTJX, [2- (^^/^KJiirVM 
^/V^-dr-» rn^vv];*/]^^ (BSOCOES) , IfX [2- (X/HK^^>f$Kt^*^ 
^-/V^-df-v^) m^/v]^/k^v (^/V^-BSOCOES) & if % rtt^^^^J f£ rfr 

[0024] 4o(D^t#:pr^^^^i-§^^«, ffl^, 3o©yy^-^^gy^^ N ^ 

*UV^^^fbJtfrr±DiabodyXW:sc(Pv)2-C*)?), #^0l£L< tesc(Fv)2^fe3 0 - 

Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. 
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#ffi0 o 
[0025] £&tfC&&&ft*fc. mZsc(Fv)2K'?&Lbte&) * #^ffi^T^XW£tt&' 
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[0026] ^^mt. wszmm s ^(owm^u^^xwm^fi^w-xm , m*. 

[0027] fcHb^ti, #*J$ (reshaped) fch^tfl^^tK fcNUfl*©l«lt?L»«K 
#'[Jx.^Vf>^^ ! L#:cO>( ; @M'l4^:^'iS^(CDR; complementarity determining region) &r 

h^hthx^^im^m^mm^m^^-EP 125023-^-2^ wo 96/02576 

[0028] A#:#Jl£f3\ ^tyX#Lfc<DCDRbth3n.ifc(D7U-- J*V— (framework region; 
FR) ir^g^-T^ £5 ratrWtDNAga^lJSr, CDR&^FRM^cD^^fJii^^J-— 

fflV^-CPCR^^J;«9^i-^(W098/13388^#^fB*^)^^#^)o 
[0029] CDR^UTM$^th^Lf*(D^V-^r7-^^^, *SMt£&^jt^&0 

— J±V— ^1jgi$<7)T5:/@££rS!&L-ObJ;V^Sato, K.etal., CancerRes. (1993) 53, 
851-856) o 

[0030] ^^#:^t^thS^^:#:co^^^^«, tb&Lfc<Di><Dtimm£ti. Mx-i-ia 
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j&*3, **?mt*wk&ttei¥Mutm^ *i$m&w%.t£. ffo 



[oo32] ^y^m^t^^m^ jLm^i\^m^n^cBR(D^m~i.m^m&fh 

1\ ^£5&ft^£^T^£V\, 0!|;U3\ ^Vxmfc, ^Mtl^ W^rW*. 9* 

[0033] ^*5V >T0*U/ ^Mtlnft:^ ia?!j#^- : 229 (t MbM^ie^J : hVB22B 

p-z VH) , IS^iJ^-^- : 256 (t M^M^SB^'J : hVB22B g-e VH) N @E^iJ#-^ : 262 (fch 
{bM^ie^lJ : hVB22B e VH) „ gS^g^: 289 (tMbJ^gE^lJ :hVB22B u2-wz4 VH 
)fe?)V^^iS^J#^-:295(tHkM^ia^J:hVB22B q-wz5 VH) iCfEic^T^y^IS 

m^ir^mm^mMMi^^uW; xuMtm^-. 238 (tMbMBa?ij : 

hVB22B p-z VL) „ ia^lj#^-: 258 (tMMMia^'J :hVB22B g-e VL&&IM3 
hVB22B e VL) N @S^IJ#-^- : 291 (fcMt^fCSE^IJ : hVB22B u2-wz4 VL) fo§V gS^lJ 
#^-:297(hM^^SB?>J:hVB22B q-wz5 VL) {Z.$^<DT^JWMM^~fZ>^B. 

(2) IE^lJ#-^ : 256^fB«OT5/^IS^J^i-^m^ &UWJ#-^- : 25 

(3) ia^ij#-^ : 262Kmm,<DT*;mmm&iiirz>mm-^^m^ Rumzm^: 25 

(4) ia^j#-^-: 289Kmm,<DT^;mmm&^irz>MM nmnm. Rz?m$m^: 29 

(5) IS^IJ#-^: 295^fE«(DT$y^IE^J^^--r§m^ bT^^, .KlUWJ^: 29 
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[0034] : £<D£5tj:tfifc<DWbL>X^ E^[I#^-:2, 254. 260, 287*fcf* 293 (fcMb 
sc(Fv)2gB^'J (hVB22B p-z sc(Fv)2, hVB22B g-e sc(Fv)2, hVB22B e sc(Fv)2, 
hVB22B u2-wz4*/cf3hVB22B q-wz5) Kf&1&<DT$/&&&l&ftir%&Cfc$:££lfZ> 

hVB22B p-z VH(D^3ggB?lJ^ga^lJ#^-:228, hVB22B g-e VH(D^36gfi^lJ^gB 
^lJ#^§-:255, hVB22B e VH(D:^Sga^lJ^gB?lJ#^-: 261, hVB22B u2-wz4 VH(D 
^SIS^lJ^BS^lJ#^-:288, hVB22B q-wz5 VHCD^SgB^gE^W^- : 294, 
hVB22B p-z VL(D^^IS?IJ^IB^IJ#^-:237, hVB22B g-e VL*3j;tWiVB22B e VL 
(D^^ia^lJ^IS^lJ#^-:257, hVB22B u2-wz4 VL<D^^gE^lJ^gB^lJ#^-: 290, 

hVB22B q-wz5 VL<Di^BE^J£BB^J#-^:296lClEiH' ; 5o 
[0035] |B?"J#^- : 229 (tMbfi^IB^J : hVB22B p-z VH) , gB?(J#^- : 256 (tMb Jr§lgB 

^IJ :hVB22B g-e VH) , gB^lJ#^: 262 (tMt:fi^@B^!j:hVB22B e VH) , gE^J#-*§-: 

289(tM^MCIE^lJ:hVB22B u2-wz4 VH)*fc}3BE^J#^:295(fcMfcM^BE?U: 

hVB22B q-wz5 VH) ^fB^<DT^y^gB^Jt-*5V^T, 

T5y^#-^-:31 — 35^CDR1, 

T^y^#^- : 50— 66^CDR2, 

T^/^#-^:99 — 107dSCDR3, 

T5/^#-^-: 1 — 30^FR1, 

T^y^#-^-:36— 49#SFR2, 

T?y^#-^-:67— 98^FR3, 

T^y^#^-:108— 118^FR4^@^-r§ 0 
[0036] X, gB^lJ#-^-: 238 (fcHkK^BB^J :hVB22B p-z VL) , gfl^lj#-^: 258 (fcMM&P 

gB^lJ :hVB22B g-e VL^fctehVB22B e VL) , gB?lJ#^: 291 (fcWMS^BE?!! : 

hVB22B u2-wz4 VL) *f'^gB^IJ#-^-: 297 (fcM bK^BB^J : hVB22B q-wz5 VL) K 

T5y^#^-:24— 39^CDR1, 
T^y^#-^-:55— 61^CDR2, 
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T^y^#^- : 94— 102^CDR3, 
T^y^#^-: 1 — 23^FR1, 

T^y^#-^- : 40— 54^FR2, 
T5/^#-^-:62— 93^FR3, 

[0037] ^*3V ^t, hVB22B p-z VH@S^IJ^*5ft§CDR*5 it^FR^ga^lJ#-^i!(Z)^j- 

hVB22B p-z VH : FR1/BB^'J#^§- : 230 
hVB22B p-z VH:CDRl/E?!j#-5§-:36 
hVB22B p-z VH : FR2/ia^lJ#-^- : 232 
hVB22B p-z VH:CDR2/ / gB^lJ#-^-:37 
hVB22B p-z VH : FR3/gE^lJ#-^- : 234 
hVB22B p-z VH:CDR3/Ba^'J#-^-:38 
hVB22B p-z VH : FR4/ga?!j#^- : 236 
[0038] t-*5V hVB22B p-z VlMMK&tf&CVR&£X$FRt^M^^b<Dl#)fc 

hVB22B p-z VL:FRl/ga?l]#^-:239 
hVB22B p-z VL:CDRl/gB^IJ#^-:93 
hVB22B p-z VL:FR2/ga^lJ#^-:241 
hVB22B p-z VL : CDR2/ga^lJ#-^ : 94 
hVB22B p-z VL : FR3/ga^lJ#-^ : 243 
hVB22B p-z VL:CDR3/ga?lJ#^-:95 
hVB22B p-z VL : FR4/ga^'J# : ^- : 245 
[0039] Jf.$&m f^&V >T\ hVB22B g-e VHBa^!|(3:*5tt5CDR*3«J;t^FRi:BE^!I#-^i:<D*fjS 

hVB22B g-e VH:FRl/ga^lJ#^-: 265 
hVB22B g-e VH:CDRl/ga^lJ#^:36 
hVB22B g-e VH : FR2/ga^lJ#^- : 267 
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hVB22B g-e VH:CDR2/@E^J#^-:37 
hVB22B g-e VH : FR3/IB?'J#-^- : 269 
hVB22B g-e VH:CDR3/BB#l#-^:38 
hVB22B g-e VH : FR4/ga?lJ#^- : 271 
[0040] t-*3V vf* hVB22B g-e VLSE^!l^*3tt5CDR*3 XXlFRt^i^m^tCOM^ 

hVB22B g-e VL:FRl/E#|#-^-:272 
hVB22B g-e VLiCDRl/ia^g^: 93 
hVB22B g-e VL : FR2/ia^lJ#^§- : 274 
hVB22B g-e VL : CDR2/IE?IJ#-5§- : 94 
hVB22B g-e VL : FR3/IE^lJ#-S§- : 276 
hVB22B g-e VL:CDR3/BE?!l##:95 
hVB22B g-e VL : FR4/IE^'J# : ^- : 278 
[0041] ^^K^feV^C. hVB22B e \ni&WZ&ftZCDR&&XJfcRb&&\&^b<Dft)&fe 

hVB22B e VH:FRl/@a^lJ#-£h 279 
hVB22B e VH:CDRl/ia?"J#^-: 36 
hVB22B e VH : FR2/|E^IJ#-^- : 28 1 
hVB22B e VH : CDR2/IB^lJ#^- : 37 
hVB22B e VH : FR3/IE?IJ#-i§- : 283 
hVB22B e VH:CDR3/@E^IJ#-^:38 
hVB22B e VH : FR4/IE?[J# : ^- : 285 
[0042] ifcSBWlCJSV ^T, hVB22B e VLmMZ&tf%CDR&£TfFRbffi&}^f^t<DM}&fe 

hVB22B e VL:FRl/ia^(J#^-: 272 
hVB22B e VL:CDRl/ia^lJ#-^-: 93 
hVB22B e VL:FR2/K?!|#^: 274 
hVB22B e VL:CDR2/ia^lJ# : ^-: 94 
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hVB22B e VL:FR3/ga^U#^-: 276 
hVB22B e VL:CDR3/gE^lJ#^-: 95 
hVB22B e VL : FR4/ / gB^'J#^" : 278 
[0043] ^*3V ^T, hVB22B u2-wz4 VHlE^lJiC^o^CDR^o XXIFR tU^l^^tCO 

hVB22B u2-wz4 VH : FRl/gE^W^- : 298 
hVB22B u2-wz4 VH : CDRl/gB?lJ#^§- : 36 
hVB22B u2-wz4 VH : FR2/gB^[J#^- : 299 
hVB22B u2-wz4 VH : CDR2/gB?!j#^- : 37 
hVB22B u2-wz4 VH : FR3/gE^[J#-£h 300 
hVB22B u2-wz4 VH : CDR3/gB^!j#^- : 38 
hVB22B u2-wz4 VH : FR4/g£^[J#-Ph 301 
[0044] ^^J] hVB22B u2-wz4 VLgB?"J^:i3}t£CDR:feJ;tFFR£gE?IJ#-^<D 

hVB22B u2-wz4 VLrFRl/IE^J^-^: 302 
hVB22B u2-wz4 VL:CDRl/gE^lJ#^-: 93 
hVB22B u2-wz4 VL:FR2/gE^lJ#^-: 303 
hVB22B u2-wz4 VL:CDR2/ / IE^'J# : ^-: 94 
hVB22B u2-wz4 VL:FR3/ / gE?lJ#^-: 304 
hVB22B u2-wz4 VL:CDR3/I£?[J#-S§-: 95 
hVB22B u2-wz4 VL:FR4/ga?lJ#^-: 305 
[0045] t-*5V hVB22B q-wz5 VHga^lJ^ftSCDR^tm^gE?!^^?) 

hVB22B q-wz5 VH:FRl/gB^!j#^-: 298 
hVB22B q-wz5 VH:CDRl/gE?!j#^: 36 
hVB22B q-wz5 VH:FR2/IE^lJ^^-: 299 
hVB22B q-wz5 VH : CDR2/|E?!J#^- : 37 
hVB22B q-wz5 VH:FR3/ga^!j#^: 306 



WO 2005/056604 



22 



PCT/JP2004/018506 



hVB22B q-wz5 VH : CDR3/ga^lJ#^- : 38 
hVB22B q-wz5 VH:FR4/gE^f|-Ph 301 
[0046] &$&ffli£33\ ^T, hVB22B q-wz5 VLE^!llJl*3^SCDR*3«tOTRtffi^!|#-^t©^- 

hVB22B q-wz5 VLrFRl/IB^IHh 302 

hVB22B q-wz5 VL:CDRl/IB^lJ#:^-: 93 

hVB22B q-wz5 VL : FR2/gE?IJ#^- : 307 

hVB22B q-wz5 VL:CDR2/IE^'J# : ^: 94 

hVB22B q-wz5 VL : FR3/gB?IJ#^- : 308 

hVB22B q-wz5 VL:CDR3/ge^lJ#:-^: 95 

hVB22B q-wz5 VL : FR4/gE^lJ#^- : 305 
[0047] &:Jo, hVB22B p-z gE^'J, hVB22B g-e BE#k hVB22B e gE^'J, hVB22B u2-wz4 gE 

*5j;TJ*hVB22B q-wz5ia^J^*5{t-5CDR*5j;U?FR(7)^j-J^^ N |2|18{^Ufc 0 
[0048] Ifc^X^mm t-*5V -^<£>#,<D#?3;LV ^Mb#L{£<£>fl$l^ KT©(D-(5)© 

V^tbd^C|E*©T^yiftBa^ld^5, FR1, 2, 3, 4&&'tZ>mm"S&ffi$& : &ir 

(1) gE^lJ#^-:230, 232, 234, 236(hVB22B p-z:H§|FRl, 2, 3, 4) 

(2) gE^lJ#-£h265, 267, 269, 271 (hVB22B g-e:H#|FRl, 2, 3, 4) 

(3) gS?lJ#^-:279, 281, 283, 285(hVB22B e:H#|FRl, 2, 3, 4) 

(4) g£^lJ#^-:298, 299, 300, 301 (hVB22B u2-wz4:H#KFRl, 2, 3, 4) 

(5) ga^lJ#-^-:298, 299, 306, 301 (hVB22B q-wz5:H^FRl, 2, 3, 4) 

^t^(i)— (4)<Dv^-r thfrKm^(DT*;mnmfrhtf:z>, fri, 2, 3, 4^1-5^ 

(1) gS?lJ#^-:239, 241, 243, 245(hVB22B p-z:L#KFRl, 2, 3, 4) 

(2) g£^lJ#^-:272, 274, 276, 278(hVB22B g-e^^hVB22B e:L#|FRl, 2, 3, 4 
) 

(3) gE^lJ#^:302, 303, 304, 305(hVB22B u2-wz4 : L^FRl , 2, 3, 4) 

(4) ga^lJ#-^-:302, 307, 308, 305(hVB22B q-wz5 :L#KFR1, 2, 3, 4) 
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IS^IJ#^:36, 37, 38(hVB22B p-z, hVB22B g-e , hVB22B e, hVB22B u2-wz4^ 
fctthVB22B q-wz5 : H#|CDR1 , 2, 3) 

6!#l#-^ :93^ 94, 95(hVB22B p-z hVB22B g-e , hVB22B e, hVB22B u2-wz4^ 
7cte:hVB22B q-wz5:L§|CDRl, 2. 3) 

(1) IS^lJ#^-:230, 232, 234, 236}£fB^<DT^/^|E^J;^ib&§, FR1, 2, 3, 4£r 
W^M^^i^, *5J;t^WlJ#-^-:239, 241, 243, 245^fB«tf>T5/^@E 
^ib&£, FR1, 2, 3, A&^-t&m^MM^ 

(2) gS^IJ#-^-:265, 267, 269, 271f£fB^<DT5/^@E^J;^ib&3, FR1, 2, 3, 4^ 
^ir^mm."I^M^ *5^t^WJ#^-:272, 274, 276, 278^fB^<DT5/M, 

FR1, 2, 3, 4^ff5glRlfW 

(3) gE^lJ#-^-:279, 281, 283, 285}£fBft£>T5/^@E^J^ib&3, FR1, 2, 3, 4£r 
^"i-^m^BT^J^, *5it^WJ#-^:272, 274, 276, 278^fB^<DT^/^|E 

FR1, 2, 3, 4^ri-&ig§IC B]"^iitJ$ 

(4) |E^iJ#^-:298, 299, 300, 301 ^fB^<DT5/^IE?iJ^ib&3, FR1, 2, 3, 4£r 
^"-r^m^BT^^^, *5it^WJ#-^:302, 303, 304, 305f£fB^<DT^/^|E 

FR1, 2, 3, 4^tt5g|Brifi 

(5) IE^iJ#^-:298, 299, 306, 301}£fB^<7>T^/^IE^J;5^&£, FR1, 2, 3, 4£r 
^ir^mm."I^m^ ^XXfm^m^:302, 307, 308, 305i£fBit<DT5/^IE 

mfrhftz, fri, 2, 3, 4^-r^^BT^^, xn 



WO 2005/056604 24 PCT/JP2004/018506 

@a^iJ#-^:36, 37, 38lzWM<DT$/W&E&lfrlb%:Z>CDRU 2, 3&iiir%m@i*lM 
[0050] ^rffifc^Wtifcfcltthfcft \z&tfZ&M&1M&TL.X\ ^tcib , mm § Wfc 

LTV >5Mpl£#if 5- £tfS-C£3 0 fchMpl<£>#£\ JRjriifS«ttE^!l##:123i!:33 
V >T492# i C0T57^— 513# @ (DT57^$|5^^@^i~ ; 5o 

[0051] -^mmmM^Mpiicw^-ir^m^ ^h—^<Dmm^m^^\^n^R 

[0052] ^:^M^-*5it§^L#:»0*bV^'^#(D— oi:bT, thMpl^i^/VMpKDM^i-^fb 
KM^XT^~^hm¥k$:iiir%#if$.&m@i~t%o thMpl^/VMplcDM^^LT 

[0053] ^tb<Z>#Lf£te, th^t^/V^^Ife^ (M^lf^ ^*;fc£f) <DMpH£*J" 

[0054] £h\^mW<D#ima^ TPOT=?^h?gtt (Mpl^^fi-^T^^h^tt) ^ 

EC50=100nM.l^T, 0*L<teEC5O=3OnM.!^T, £^0*L<teEC5O=lOnMJ^TT 

[0055] t^^^^pj^^^, mmm^^jfm^x'on^t^mxh'o, m 

thMpl(Palacios^), Cell 1985;41:727-734, GenBank#NM_005373\ fj^^tV 
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Mpl(±MBa^iJ£r@a^iJ#^-: 164, T^BfcBa#l£rBB?!l#-^: 165^fB<c) , ^^Mpl 
(GenBank#NM_0 1 0823)(DIB^IJ ^UE ^^^n-e$?§ 0 
$ b W fc£ BT^MMpl^(D^^?gtt^ KD= 1 0" 6 M^ T , ;£L< i4KD= 1 0" 7 M^A 

[0056] «§WM;vm:, ^M,m#^M P l^(D|§^^tt^KD=10^M^T<^^L#:-e*>§ 
^^te, mm#^te<D^&&&m^Xmife1r%~b&-V^% 0 MX-ft, Biacore^ 

tVXnm^&th^^. #!J;U3\ ^Jfe^!jfBife(DMG10(Gln213^^Ala231) 

-GSTSfe^S & ff . Mpl-lgG Fcg3;^®fi«^^fflv^^i:^-e^ o -oo^l^ 

©ffeLt, mtr.m^m^tc^kmx(Dmti,xwthir^t^x^^, * 
fern). RiA(mtft&w\mm)foz\<^n&ftttfcm&m\^b&x%z 0 m«\ 

[0057] ^^(D_hRB«#^RB^tt^v>^ % ^mmmmm^m^wj: 

[0058] ^mm \z.&nz>%iW-<Dift~£.\,x ^mm<D— o^lt, «t©(0- (xid<di ^ti^z. 
mm<Dm^mmi-^^h-^mMi-^m^mif^b^x^^ 0 (i)-(xid<d 
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[0059] (I) 

^T©(l)^(l7)<DV>i*tbd : »<DE^!l#-^tJ:|B^<DT57^Ba^ld : >e>jfe5CDRU 2, 3 

(DBB?!l#^h3, 4, 5(VA7:H#|CDR1, 2, 3) 

(2) gS^IJ#-^-:6, 7, 8(VA130*fcteVB17B:H#ICCDRl, 2, 3) 

(3) ia^lJ#^-:9, 10, 1 1 (VA259 : HgtCDRl, 2, 3) 

(4) ga^lJ#-^:15, 16, 17(VB12B:H§|CDR1, 2, 3) 

(5) gS?lJ#^-:18, 19, 2O(VB140:Hi(CDRl, 2, 3) 

(6) |S^lJ#^-:21, 22, 23(VB33:H§|CDR1, 2, 3) 

(7) gS^IJ#-^-:24, 25, 26 (VB45B:H§|CDR1, 2, 3) 

(8) |E^lJ#^-:27, 28, 29 (VB8B:H§|CDR1, 2, 3) 

(9) |S^lJ#^-:30, 31, 32(VB115:H§KCDR1, 2, 3) 

(10) @a^lJ#-Ph33, 34, 35(VB14B:H#=(CDR1, 2, 3) 

(11) IB^IJ#^-:36, 37, 38(VB22B, VB4B, hVB22B p-z, hVB22B g-e, hVB22B e, 
hVB22B u2-wz4^fc^hVB22B q-wz5:H#|CDRl, 2, 3) 

(12) @a^lJ#^-:39, 40, 41 (VB16:H§|CDR1, 2, 3) 

(13) ia^lJ#-5§-:42, 43, 44(VB157:H#KCDR1, 2, 3) 

(14) @a?lJ#^-:48, 49, 50 (VB5 1 : H$tCDRl , 2, 3) 

(15) ia^lJ#^-:51, 52, 53(AB317:H#|CDR1, 2, 3) 

(16) @a^lJ#-Ph54, 55, 56(AB324:H#KCDR1, 2, 3) 

(17) @a^lJ#^-:57, 58, 59 (TA136:H#|CDR1, 2, 3) 
[0060] (II) 

l^T^(l)— (10)(DV^^^@a^lJ#-^^fB^T5/^ga^^^CDRl, 2, 3 

(1) ia^lJ#^-:60, 61, 62(VA7:L§|CDR1, 2, 3) 

(2) ga^'J#^-:63, 64, 65(VA130, VA259, VB17B, VB12B, VB140, VB45B, 
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VB115, VB14B*fc{3:VB51:L$KCDRl, 2, 3) 

(3) ME^lJ#^-:78, 79, 80(VB333;7cJ3VB157:L§|CDRl, 2, 3) 

(4) ia^lJ#-^-:84, 85, 86 (VB8B:UgCDRl, 2, 3) 

(5) gS?lJ#^-:93, 94, 95(VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B 
u2-wz4^fcJihVB22B q-wz5 :L#|CDR1, 2, 3) 

(6) ga^lJ#-^-:96, 97, 98 (VB16:LilCDRl, 2, 3) 

(7) |E^lJ#^-:102 N 103, 104(VB4B:L||CDR1, 2, 3) 

(8) |E^lJ#-^:108, 109, 110(AB317:L#!CCDR1, 2, 3) 

(9) gS?lJ#^-:lll, 112, 113(AB324:UKCDR1, 2, 3) 

(10) ia^lJ#^-:114, 115, 116(TA136:L§|CDR1, 2, 3) 
[0061] (III) 

^T®(1)— (24)(DV^Tt^^^iB^J#^^fB<cOT5y^IS^J^^^VH^^p^L 





r . 


124 (VA7:VH) 




r ^ : 


126(VA130:VH) 




1=*. . 
r ^ . 


128(VA259:VH) 




i=f. . 
r : 


130 (VB17B:VH) 




^ j=l , 


132(VB12B:VH) 






134 (VB140:VH) 




r o : 


136(VB33:VH) 






138(VB45B:VH) 




? • 


140 (VB8B:VH) 



(10) BB^U#-^ : 142 (VBl 15 : VH) 

(1 1) BB#I#-Sf- : 144 (VB14B : VH) 

(12) @£^lJ#^- : 1 18 (VB22B : VH) 

(13) 1E^!I##: 146(VB16:VH) 

(14) ia^lJ#^-: 148(VB157:VH) 

(15) gE#l##: 150(VB4B:VH) 
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(16)BB#J3 


ir ^ : 


:152(VB51:VH) 


(i7)@a^(ji 




:155(AB317:VH) 


(i8)@a^ji 




:159(AB324:VH) 


(i9)ia^ji 


1?* ^ < 


:162(TA136:VH) 


(2o)ia^iji 




:229(hVB22B p-z:VH) 


(21)@B^IJ| 


^ ^ : 


:256(hVB22B g-e:VH) 






. O C* O / 1_ \ 7"T~) OOD . \ 7T T \ 

:2o2(.hVB22B e:VHj 


(23)ia^iJ| 


IF ^ 


:289(hVB22B u2-wz4:VH) 


(24)@a^iJ| 


ir ^7 : 


:295(hVB22B q-wz5:VH) 


(IV) 







;i)Sa?!l#^ : 1 25 (VA7 : VL) 

:2)gE^IJ#-^-: 127(VA130. VB17B, VB12B. VB 115 ~§Efc f± VB 1 4B : VL) 
;3)IS^IJ#^- : 1 29 (VA259 : VL) 
;4)gE^lJ#-^: 135 (VB1403cfcteVB45B: VL) 
;5)gE^lJ#^- : 1 3 7 (VB33 : VL) 
:6)iE^lJ#-^: 141 (VB8B:VL) 
;7)8B#|#-*f- : 1 20 (VB22B : VL) 
;8)iS^lJ#-^-: 147(VB16:VL) 
;9)ga^lJ#-^-: 149(VB157:VL) 
;i0)@a^lj#^-: 151 (VB4B:VL) 
[1 1)BB^!I## : 1 53 (VB5 1 : VL) 
! 1 2)@a?lJ#^- : 1 5 7 ( AB3 1 7 : VL) 
;i3)@a^lj#^-: 161 (AB324:VL) 
;i4)lE^!I##: 163(TA136:VL) 
;i5)@a^lJ#^-:238(hVB22B p-z:VL) 
;i6)ia^lJ#-^-:258(hVB22B g-e: VL£fctehVB22B e:VL) 
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(17) @B^U#^-: 291 (hVB22B u2-wz4: VL) 

(18) ia^lJ#^-:297(hVB22B q-wz5:VL) 
[0063] (V) 

(1) K?!l#^h3, 4, 5(VA7:H#|CDR1, 2, 3) , ia^lJ#^§-:60, 61, 62(VA7:UH 
CDR1, 2, 3) 

(2) |E^lJ#^-:6 N 7, 8(VA130£fcJ3:VB17B:H#ICCDRl, 2, 3), ga^lJ#^-:63, 64, 6 
5(VA130^fcteVB17B:LiCCDRl, 2, 3) 

(3) gS?lJ#^-:9, 10, 1 1 (VA259 : H§|CDR1 , 2, 3) , IS?'J#^-: 66, 67, 68(VA259: 
L^CDRl, 2, 3) 

(4) gE^IJ#-^:15, 16, 17(VB12B:H§|CDR1, 2, 3) , IE?IJ#-^-: 72, 73, 74( 
VB12B:L^CDR1, 2, 3) 

(5) |S^lJ#^-:18, 19, 2O(VB140:H§KCDRl, 2, 3) , |E^IJ#^§-: 75, 76, 77( 
VB140:L^CDR1, 2, 3) 

(6) IS^lJ#^-:21, 22, 23(VB33:H§|CDR1, 2, 3) , IS^lJ#^-: 78, 79, 80(VB33: 
UHCDR1, 2, 3) 

(7) |E^lJ#^-:24, 25, 26 (VB45B : H#|CDR1 , 2, 3) , IB^lJ#^-: 81, 82, 83( 
VB45B:UPICDR1, 2, 3) 

(8) ge?lJ^^-:27, 28, 29 (VB8B : HfCCDRl , 2, 3) , ie^lj#^-: 84, 85, 86(VB8B: 
L#|CDR1, 2, 3) 

(9) ga^lJ#-^-:30, 31, 32(VB115:HiCCDRl, 2, 3) , @a?lj#-^-: 87, 88, 89 ( 
VB115:L#=CCDR1, 2, 3) 

(10) ia^lJ#-5§-:33, 34, 35 (VB14B:HgKCDRl, 2, 3) , iE^lJ#-Ph 90, 91, 92 ( 
VB14B:L§KCDR1, 2, 3) 

(11) IB^IJ#-^-:36, 37, 38(VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, 
hVB22B u2-wz4^fc«hVB22B q-wz5:H#|CDRl, 2, 3) , IS^g^: 93, 94, 95 ( 
VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B u2-wz4^fc«hVB22B 
q-wz5:L||CDRl, 2, 3) 
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(12) @B?U#^-:39, 40, 41 (VB16:H§^CDR1, 2, 3) , @E?'J#^-: 96, 97, 98(VB16 
:L#|CDR1, 2, 3) 

(13) gE#l##:42 % 43, 44(VB157:H#!CCDR1, 2, 3) , E^!j#^-: 99, 100, 101 ( 
VB157:L#|CDR1, 2, 3) 

(14) ia^lJ#^-:45, 46, 47(VB4B:H§|CDR1, 2, 3) , IE?lJ#-^: 102, 103, 104 ( 
VB4B:L#|CDR1, 2, 3) 

(15) @a^lJ#^-:48, 49, 50(VB51 :Hf(CDRl, 2, 3) , IE?lJ#^-: 105, 106, 107( 
VB51:L^CDR1, 2, 3) 

(16) @a?lJ#^-:51, 52, 53(AB317:H^CDR1, 2, 3) , @E?lJ#^-: 108, 109, 110( 
AB317:L#|CDR1, 2, 3) 

(17) @E^iJ#-Ph54, 55, 56(AB324:H^CDR1, 2, 3) , @E^iJ#-^: 111, 112, 113( 
AB324:L#|CDR1, 2, 3) 

(18) IE^lJ#-^-:57, 58, 59 (TA136:H#|CDR1, 2, 3) , IE^lJ#^: 1 14, 115, 116( 
TA136:L#|CDR1, 2, 3) 

[0064] (VI) 

(1) IE^IJ#-^- : 1 24 (VA7 : VH) , iE^lJ#-^ : 1 25 (VA7 : VL) 

(2) gE?lJ#^-: 126(VA130:VH) , IB?lJ#^-: 127(VA130:VL) 

(3) |E^lJ#^- : 1 28 (VA259 : VH) , IE?lJ#^- : 1 29 (VA259 : VL) 

(4) gE^lJ#^: 130(VB17B:VH) , IE^J#-^: 127(VB17B:VL) 

(5) |E^lJ#^- : 1 3 2 (VB 1 2B : VH) , |E?lJ#^- : 1 2 7 (VB 1 2B : VL) 

(6) |E^lJ#-^ : 1 34 (VB140 : VH) , IE^lJ#-^- : 1 35 (VB140 : VL) 

(7) gE?lJ#^- : 136 (VB33 : VH) , gE?lJ#^§- : 1 37 (VB33 : VL) 

(8) IE^lJ#^- : 1 38 (VB45B : VH) , IE?lJ#^§- : 1 35 (VB45B : VL) 

(9) IE^IJ#-^-: 140(VB8B:VH) , IE^[|#-Ph 141 (VB8B:VL) 

( 1 0) @E^lJ#^- : 1 4 2 ( VB 1 1 5 : VH) , IE?lJ#^" : 1 2 7 ( VB 1 1 5 : VL) 
( 1 1 )IE^lJ# : 1 44 ( VB 1 4B : VH) , IB^lJ# ^ : 1 2 7 ( VB 1 4B : VL) 
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(1 2) @B^U#^- : 1 1 8 (VB22B : VH) , @E^lJ#^- : 1 20 (VB22B : VL) 

(13) ia^lJ#^-: 146(VB16:VH) , IS^lJ#^-: 147(VB16:VL) 

(14) gE#l##: 148(VB157:VH) , BE^!i##: 149(VB157:VL) 

(15) BB^U#-^- : 1 50 (VB4B : VH) , : 1 5 1 (VB4B : VL) 

(16) I£^lJ#^-: 152 (VB51 : VH) , IS^"J#-^: 153 (VB51 : VL) 

(17) BB^U#-S-: 155(AB317:VH) , @E^lJ#-^-: 157(AB317:VL) 

(18) @E^lJ#^-: 159(AB324:VH) , BB^MMh 161 (AB324:VL) 

(19) BE#I##: 162(TA136:VH) , IE^IJ#-£h 163 (TA136:VL) 

(20) @E?lJ#^-:229(hVB22B p-z: VH) , @E?lJ#^-: 238 (hVB22B p-z:VL) 

(21) IE^lJ#^-:256(hVB22B g-e: VH) , IE^lJ#^: 258 (hVB22B g-e:VL) 

(22) gE^lJ#-^-:262(hVB22B e: VH) , BB^(J#-^: 258 (hVB22B e:VL) 

(23) @E^lJ#^-: 289 (hVB22B u2-wz4: VH) , Bl?!l#-^: 291 (hVB22B u2-wz4: VL) 

(24) @E?U#^-:295(hVB22B q-wz5:VH), IE?'J# : -^:297(hVB22B q-wz5:VL) 
[0065] (VII) 

IE^IJ#^- : 1 22^fE<fe<DT^/^gE^J/^ib&££t#: (VB22B : scFv) 0 
[0066] (VIII) 

IB?"J#^- : 2 (hVB22B p-z : sc(Fv)2) , BE#I#-^ : 254 (hVB22B g-e : sc(Fv)2) , IB^lJ 
#-^-:260(hVB22B e:sc(Fv)2) , EJ(|##: 287 (hVB22B u2-wz4 : sc(Fv)2) , i&tfi. 
ga^(J#-^ : 293 (hVB22B q-wz5 : sc(Fv)2) <D\ ^^^fEfcOT^/^IB^J^b&S 

[0067] (IX) 

(1) ffi^lJ#-^:230, 232, 234, 236(hVB22B p-z:H#|FRl, 2, 3, 4) 

(2) gS?lJ#^-:265, 267, 269, 271 (hVB22B g-e:H§|FRl, 2, 3, 4) 

(3) IS^lJ#^-:279, 281, 283, 285(hVB22B e:H^FRl, 2, 3, 4) 

(4) ia^lJ#-^-:298, 299, 300, 301 (hVB22B u2-wz4:H^FRl, 2, 3, 4) 

(5) MS^lJ#^-:298, 299, 306, 301 (hVB22B q-wz5:HfCFRl, 2, 3, 4) 
(X) 
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[0068] ^T^D^C^V^^^-fB^^DT^y^E^Jd^^, FR1, 2, 3, 4^#i~§VL 

(1) IE^IJ#-^:239, 241, 243, 245(hVB22B p-z:U|CFRl, 2, 3, 4) 

(2) gE^IJ#-^-:272. 274. 276, 278(hVB22B g-e^/cte:hVB22B e:L#|FRl, 2, 3. 4 
) 

(3) gE^IJ#-^-:302, 303, 304, 305(hVB22B u2-wz4:L§KFRl, 2, 3, 4) 

(4) |E^lJ#^-:302, 307, 308, 305(hVB22B q-wz5:L^FRl, 2, 3, 4) 
(XI) 

[0069] £kT (D{l)—{b)(D\ ^^^|B^OVH*3 J: lA^L^tf^fro 

(DIS^iJ#^-:230, 232, 234, 236}£fB^<DT^/^IE^J;^ib&&, FR1, 2, 3, 4£r 
^i-£VH, *5J:t^@B^J#-^:239, 241, 243, 245^fB^<DT5/^BE^lJ;?)^&£, 
FR1, 2, 3, 4^fi-£VL 

(2) |S^lJ#^-:265, 267, 269, 271}£fB^<DT^/^|E^J;^ib&&, FR1, 2, 3, 4£r 
Wi-SVH, *5j;tffiB^J#-^:272, 274, 276, 278^fB*£>T5/^gE?lJ^&3, 
FR1, 2, 3, 4^Tt-3VL 

(3) gS^IJ#-^-:279, 281, 283, 285f£fBfttf>T5/^@E^J;^ib&3, FR1, 2, 3, 4^ 
^-T3VH, *5^t^WJ#^-:272, 274, 276, 278^fB^<DT5/^iE^lJ/^&£, 
FR1, 2, 3, 4^i~§VL 

(4) gE^lJ#-^-:298, 299, 300, 301^fBfttf>T5/^@E^J^ib&3, FR1, 2, 3, 4£r 
^i"§VH, *5j:t^WJ#^-:302, 303, 304, 305^fB^<DT^y^E^^^, 
FR1, 2, 3, 4^ri-3VL 

(5) |E^lJ#^-:298, 299, 306, 301^fB^<DT5/^IE?lJ^ib&3, FR1, 2, 3, 4^ 
^-T^VH, *5it^WJ#-^:302, 307, 308, 305^fB^<DT^/^iE^IJ;^&£, 
FR1, 2, 3, 4^j|"i-£VL 

[0070] (XII) 

IE^IJ#-^- : 2QA\Z.mWL<DT*/mW$l\frht£Z>tfiW- (VB22B : sc(Fv)2) 0 
[0071] _hfB(D— (XlDOV^-f^^-fBicOT^y^IB^iJ^^V^TlX^^OT^y^^P; 

^3*c, tt^itJV^fcte^A^, ;^oa)-(XII)<Dl ^^^tB*!c<^f£i: 
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[0072] h^v^y o ^vtmmm^mm^v^<y o ^'^mm'r^fcbb(D^ mm^£<& 

HHiff-efctUi, SP^4#MW^MBIIS^(Hashimoto-Gotoh, T. et al. (1995) Gene 
152, 271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500, 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456. Kramer W, and Fritz 
HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel,TA(1985) Proc Natl Acad Sci 
USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85, 2763-2766) fcifSrfflVvC 

, ^mm(D^i^(DT^/mmm^\^xi^<^m^(DT^/m^mvfcT^ym 
[0073] r^y^Mfi, i^tcnmwccoT^/m^^ (^f*b< u4¥'&nT*jm.n%d \^ 
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Ti3\ WyK^T^/m (A, U U M, F, P. W, Y, V) , H7kt£T5/^ (R, D, N, C, E, 

q, g, h, k, s, t) , m^mmm^ir^r^ymiG^ a, v, l, u p) ^ TKm^^m 
mRTf7^^mmm&mir%7^ym(D, n, e, q) , mm^mmm^m-r^r^ 

m(R. K, H) , ^#^MiJ^^Ti-§T^/^(H, F, Y, W) &mif%Z-t&X%Z> ( 

[0074] fe§T^y^ia^j^^-i-^iXf»M^T^y^a*»^:^, ttMoVXteftii 

#6^J^^li^-f"§^^»^-e^*n^TV^§(Mark, D. F. et al., Proc. Natl. 
Acad. Sci. USA (1984) 81, 5662-5666 , Zoller, M. J. & Smith, M. Nucleic Acids 
Research (1982) 10, 6487-6500 , Wang, A. et al., Science 224, 1431-1433 , 
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) 

o 

[0075] ^mm<D^(DT^ymmm^mMcm(DT^ymmm^M^ti±m.ma^ m 

^\ FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ) , 6{|§<DHis (tJ* 
^-vV) &&7b*btj:Z>6 X His, 10 X His, 4^~7 tV^S^ MM^ (HA) , fcr-c-myc<D$r 
VSV-GP<D$t>t\ p18HIV<D®lK\ T7-tag, HSV-tag, E-tag, SV40T£ajgC<D|^>T- 
, lck tag, a-tubulin(D$r>i\ B-tag, Protein C <D|ff>t#(^^^tl(D-^^°^K^ffi-f" 

z>-t&x^% 0 *fc. ^m<D^t<Dm^H^ri^m(D^v^<y o ^ti.x^ 

09*. fif. GST (^V^^^-S-h^^^^^— if ) , HA (-r^/V^^if^^*) , ^ 

^y^n^y^^^j^ ^ -^^j^^-^ MBP(^/vh-^^^-?^®)# 
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[0077] _LfB(0~ (XII)(DV ^TtL^^^f^^^lii-^^^h— ^f^i^^tf*^ r^V^T 

^hffittSrft5i:tx.»o (I)-(XII)(DV ^-rtL^^(D^:#:^^-r^3lt 0 ^— 
(XII)<DV ^-f^^^^^^^h— ^M^-o^^ £«9$:^U 

§^L#:«, thMpl(D26# g <DGlu^ib274# g (DLeu^-CcDfi^, #?t:L<te:189# g 
<DAla£^245# g <DGly<Di|Mi^ ££>i^? ^L<^213# g <DGln^£>231# g (DAla* 
-e^m^MML-Xh^t^M^fV^o t£oT, tJ>Mpl(D26# g — 274# g , fc§V^ 
{*189# g — 245# g , fc£V M3213# g — 231# g <DfJ^i&f^i-£^#^^£ W 

[0079] thMpl(DT^7^ia^lJ (ia^lj#^-: 123) <D26# g — 274# g „ ^J3189# g — 
245#g, &5V^213#g~ 231#g(D|M^mmi-§^t#:{-i N ^H#^^PO^ 

# g — 274# g „ fc5V^}2189# g — 245# g „ M2213# g — 231# g (D^rf^ 
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[0080] ^mmfe. _hlB(I)-(XII)^fB*(D^:#:^#t^ o £U^lMil<Z>— o 

[0081] ;fc3&W<D#MfcSr=— K«^y^i>^H\ WtfeWtffr)^?^*^ 

(DNA) &ftWMmWt (RNA) ^Oift^^fcFiiftS^^JfeS J[^^*>5o 5c 

^-^K^^^tt^o 'MVW'f-t?— Va>-&fl¥(SambrookJ et al., Molecular Cloning 
2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 1989) ^^H#^j;<^a^tLfc 

V^T, f?!lx.^42 0 C, 0.1XSSC, 0.1%SDS<E>^#-CfctK ^f*b<{*50°C, 0.1XSSC „ 

o.i%SDS(D^#-e*>s„ i^^bvvN^yy^— ^ 3 y©^#ibt[i, ift^hy 

^v?^h^#^^(f^tb^ 0 ffi^hy^^h^#^{* N ^(J^L^65°C, 5XSSC 
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[0082] ^ti^M^W-f-t?— ^3^W^ , *^^ii'l'sS#f^j;«9#^^§^y^^v^K 

Ji(D|r|— tt^i- 0 #y^^K©*HI^H4Sr^Si- 5i2ir±^ JCitfe (Wilbur, W. J. and 
Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80, 726-730) lZ.j£M<DT/>=iyXJ* 

[0083] ^mmn^?*— tLxi*. Mftti, XMffi&fe^b-rzm&tet*, 

MM (0>RJ*> JM109, DH5 a „ HB101, XLlBlue) f^X^mci^m^±MMMMir 

t£X \ ^<?#—<DfflbVXfe^ M13%k<<?#~- „ pUCSS'^W— , pBR322, pBluescript 
-LIB'***— ©ffifcl, #|x.fi, pGEM-T. pDIRECT, pT7t£b*&mf bth% 0 

[0084] j?$mv>'<tr9— tLxrt. m^L^fp—^mx-hZo b\^x 

5^-hfB#^#oi5d^^, 1t^3rJM109 % DH5 a , HB101, XLl-Blue&iftf^JM 

lacZ^ti^— (WardE>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB^n^e—^— (Better^, Science (1988) 240, 1041-1043 h 
T7ytt~?~t£b*&&<>X\<^Z.b&7FvSXX&% 0 Z.iD&tt'*.?*— bVXit, _h 
IB^i^— C0te^pGEX-5X-l (77/WyT|iI) , TQIAexpress system! {frTtfls 
%m * pEGFP, *fcr±pETC:©$&£\ teteT7 RNA*°y^— if &&msOt ^ 
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bl21jW*lv N)^if jtft&tf hfoZo 

[oo85] *fc, f^i. ^y^^K^^fc«)(D^^-/via^j^^^-cv >-ct> j;v > 

£\ pelBiy^/Vga^lJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) £H£JB-f *Ui 

[0086] «®£W£t>, 0fl3.fi. ^W©^*— fcl/Ctt, *($%Wl®&$£<D$ms<9# 

— (0'ja.fi. pcDNA3 (-Y^lfhci^V^tM) pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322). pEF . pCDM8) . S AjMMSS^©^^^^— (09*.fcf r 

Bac-to-BAC baculovairus expression system J (^V=3BRL|±M) . pBacPAK8) N 
&te<Z>2&&S<?*~- (0!ia.fipMHl. pMH2), Ib^^/^S^^^^^— 
fi. pHSV, pMV, pAdexLcw). Vhn^/K*ft^<7)^|Ji!/<^— (0lia.fi. pZIPneo) 
. SNfc&^feOlB^W— (0llX.fi. Tpichia Expression KitJ (^^f>a^Vt±M) . 
pNVll. SP-Q01) . &MM&te<D%&1&<?#— (0fJx.fi. pPL608, pKTH50) &mf 

[0087] COStM. NIHSTSlfflJ^^^Sb^lfflJ^-e^^Ji,^ @ ^L-fc#^fi 

,£^£fcfef^^:7°n^— N 0!ia.fiSV4O:7 o n^— ( 

Mulligan^, Nature (1979) 277, 108) . MMTV-LTR^n^E- — $ — ^ EF1 a yn^E-' — & 

— (Mizushimab, Nucleic Acids Res. (1990) 18, 5322) . CMV^n^— t£¥$:W 

o-cv ^zzk&^*s x-v&v , m^mmm^mtkir^ti^xDmmj- (0ia.fi. 
mmi**^^. G4i8^^f) izx^mm-^^x^mmwmmu^-) ^m-rtiU 

&e>fci#*bv\ r.©J:5fc#t£&^5^*— fcl/Cttu 0lia.fi. pMAM, p dr2, 

pBK-RSV, pBK-CMV, pOPRSV, pOPlZftifti^if htl%> 0 
[0088] ££>f£. titte¥&&M&lK2&&&^ #>0, »|*I-e<Djt{S^<D=3t°— ^^(jg^- 

(0'ja.fi. pCHOIfti? ) £#AU ^hr-V^Mr— h (MTX) fc£V) 

SV40 T^Lj^^?ai-Sit^^-^&#:_hf^oCOS|HJ^^ffl V ^-CSV40cO^gM^3 



WO 2005/056604 



39 



PCT/JP2004/018506 



^vV=¥^— if (TK) ^§0^^^T^^^^y^^^h^^^^ 
if (Ecogpt) v^Kn^M^glif (dhfr) it^^-^^ti^' ^^-C^§ 0 

[0089] ^^^*dv ^ra:#:v ^\ m^?5>— &m^mmz.mA~r% 0 ^<??—&mA£ 
m^t^xmrn-r^t^x^ tfv^^m^tcvxDm^.mt. m vitrei 

XXlin vivoOW^Mft-fo&o in vitrotf>0^£LTJ3, MWM%£%®im~tZ>m£M 

[0090] j^m^^-r^i^ m «\ mmmjfa, mwm^m^m\ > 

5^i:^-e^§ o i^BJ3&£L-Cte, BffL^fflJiS, ^tlx.fi, CHO(J. Exp. Med. (1995) 
108, 945) N COS, 3T3, ^^d— v N BHK(baby hamster kidney) , HeLa, Vero, M^fe 

MK-ltTyV^y^Jf^/^m'fflB&iValle, et al., Nature (1981) 291, 
358-340), &Z>\^feMi&lmfS&, Sf9, Sf21, Tn5^£q£,tvri ^ c ^^Mi^ 

l^Cte, CHO-DG44, CHO-DXB11, BHK^fflJ^^Walt-fflV^tL§ 0 Wi 

tt~y?y&y— adotap(-<— y^f— ^^M^^tiH) &jbv v/o^fc, ^whn 

[0091] #^/|fflJ^^L-C{*, ^=3^T^--^/^A(Nicotiana tabacum) SjfecD^JJS 

}3\ g|#, $J;Lte\ 1^jy#n^i?;*(Saccharomyces)JS, #"!J;U3\ ^#nvfe;*-irWtf 
(Saccharomyces cerevisiae) , l^yjfrn^irJX.*;^^^ (Saccharomyces pombe)^: 
T^^/VdfVK* (Aspergillus) JR, 0iRfi, T^^/V^fW^ • — ( 
Aspergillus niger) /^^nfbtvTl 
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[0092] jgiftteMts^, mmitotfa&m\<^z>m£3&&$>2>o jmMM&hvxi^ a 

SSfM (E. coli) „ ^tlx.fi, JM109, DH5 a „ HBlOl^&mfbtl, feWM&ftl 
hflX\ 

[0093] ^miz^^xm^^^m^^mm&mmir^ @wtt§*°y^wKt 

DMEM. MEM, RPMI1640. lMDM&$ZfBirZ>Z.btfX%Z) 0 ^(Dfgk^ FBS, 4^ni£ifiL 

[0094] — ^\ in vivo-e^y^^KM^^^^^b-c^, mm^m^m^. 
[0095] mm^m-t^m^. m%mm}m, m^fflv^s^^^ mimmmt\^x 

fci* -¥=¥\ fcS^ -^^x ^>£fflV^^/^-C^3(Vicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) 0 I'tfLSib^^fflV^^'^, h^^^n^ 

^$ti,§^y^^K^-K-r^5te^-t(Z)||4^jttS^-i:L-CPM-r^o #cvvC\ ^ 

WEbert, K.M. et al., Bio/Technology (1994) 12, 699-702) o 

[0096] £fc, SA^UT J3\ mfcf#-f=*£fflV^r^-e#5 0 #^=*SrJBv^5$§£\ @ W 

^tfc«t«9x ^<D%4^<Di$WifrhB&CDtti$&^&^t&X^%(Susumu > M. et al., 



WO 2005/056604 



41 



PCT/JP2004/018506 



Nature (1985) 315, 592-594) 0 

pMON 530ld#AU ^.(D^?*— %T-?ri^?*ry?7J*^y*7T^=^l<'M 
Agrobacterium tumefaciens) (Dj^^^^yTf^Ai^o ^©/^TyTIr^/^^ 
fllx.fi, ~=^T^«^;&A(Nicotiana tabacum) fOSIfe£i3r, ^^^COM^PJf 
M<DtfCifc&ffiZ)^bffX*%Z> (Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
131-138) 0 

St^-Ciiftv \ fllx.fi, ?v^h?97-(—*9J*, -74^$—, WWSM. WSk. m 

'Pft<kb75%, 0*L<^Jfc<^^J8O%, $e>(210*b<}*^<i: 1 t>^J85, 90, 95 

[0099] ^vh^?7>f- £L~Cfi, W7Lt£T°74~T>(—?wh?' l ?°7>(—. -iHr^^m&n 

n-^h^yy^—^^ifhfl^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ZJChh^n^Y^fyy f± „ ft^fg^n^b 
tfy"74—, flJxJiHPLC, FPLCm(DmW?v^by f 974—&^^Xft?^.b&X^Z 
0 77>f^-^Pvh^77^-tiV^*7Ai:Ltfi, T'n^WA, 
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^GjJ^^mfhtL&o . ^of^yA^i^c*7^iL"C, Hyper D, 

POROS, Sepharose F. F. (Pharmacia)#^S^(f hf^> 0 

[oioo] fc*3, ^(Dmmmx^mmmmm^m&ni^mmm^m^^tKx^, 

[0101] Mpl(^^i-^^f*«^||#^^(D^^if9^-r^i^^-et^o 

[0102] Africa*, ^/?v—^/UttW.&{^mir%ia^CD£?\Cirfri&£\;\ 

Genebank:NM_005373^^^$^fcMplit'fe^- / /T^y^IS?IJ^|i 1 -f"§-^(-J:o 

[0103] #CfcU ^(D|t^Mpl^^N^«^#^iigiL-CfflV ^5 0 fe5V ^2, Mpltf)^-^ 
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<5 0 

[0105] mfcfam&mmzfiLmirzin^ ^(D^m^fz.^xnt>ti^ 0 m%.&, — 

fotl&o iS{^J®^PBS (Phosphate-Buffered Saline) ^^M'&Mfo^f 

[0107] mm^m^tm^ri^m^coMmmt^x, mLmm<D^v— ^mm^m^^ 

5 0 Z.<D^n—^MM^ <&%\(DM* <Dm%&fa, P3 (P3x63Ag8.653) (J. 

Immnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology 
and Immunology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) , MPC-11 (Margulies. D.H. et al., Cell (1976) 8, 
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21), SI 94 (Trowbridge, I. S. J. 
Exp. Med. (1978) 148, 313-323) , R210 (Galfre, G. et al., Nature (1979) 277, 

131-133) mfimMz.&m£nz>o 
[0108] Mmf&^mj&b^v—^mji&b&mjfam&fe, m^ma^^^m, tctx.u 

, b^/V^TsOhOjj&i (Kohler. G. and Milstein, C, Methods Enzymol. ( 

1981)73, 3-46) ^TCTff 5-^-e§^5o 

m^mm^xmm^n^o m^mmtuxit, mpeg 
[0109] f&^mmt^v— ?mmb<Dmmm&tefrmiz.Btj£~tz>z-t&x%% 0 M*.t£. ^ 
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[ono] #BjfaBis^«, mm$L&mR&h^v— ^m&b<Dffife&&wffimm&i t t t "Z3:<m t 
^•30-60% (w/v) oms-emiu ?M^t5'itioT s wt-t-sitt-aiiwjBa ('MV* 

[01 1 1] ^<£> £5 KLX&btilt/^CTV}*— ^tt, M^WU^gu $l;UiHAT;f#^ ( 

[oii2] ssfc, th^^»^^^Lj^^^L-c_hfB/N-r^yK— thy^-v* 

^in vitro-CMpUOSf^U If^D >/^^t b ft *^^Mig?rf v 
5 Fl-59878#^«#fig)„ tWI^©^t©W^- hy— 

WO 94/25585 WO 93/12227 WO92/03918 WO 

94/02602 ^r^tWt0m)o 

[0113] z<D£5\zLXftM£tiZ*es?vi-- -r^W-^M^r^^VY—^U, M1%<d 
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[oii4] ^itfs^^MV'yK— - =£^u 31^^^— ^la^^-e, - 

£t PltifeX&& (Mz.lt, Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 
767-775, 1990#JR0 o 

[0115] Afrftlcfi, mApWiW-^M^r^^W— ^frh. £tM P i#L#:<D »im (v)fj 

^=3— Ki-§mRNA^^i-§ 0 mRNA^ip-ltt^ ^(D^m, MX-ft, >fT~^ 
jS'^fe (Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) , AGPC}& ( 
Chomczynski, P.et al., Anal. Biochem. (1987) 162, 156-159) ^^J^foT^RNA^r 
Sib, mRNA Purification Kit (Pharmacia®) #^f£iBLT g KjCDmRNA^I^i-S 
QuickPrep mRNA Purification Kit (Pharmacia®) ^fflV^^^J^mRNA^r 

^mmir^thx^ 0 

[0116] #^>ttf'mRNAd^ji^fe^^^^ffl V ^T^t^V^i^cDcDNA^j^-r^o cDNAfD 
-rhl^c^ AMV Reverse Transcriptase First -strand cDNA Synthesis Kit (^zfc/fk^Xlil 
tti^^fflV^T^o cDNA(D^/&:&J;mii|i§^f9^te\ 5'-Ampli FINDER 

RACE Kit(Clontech$^)*5j;tJ ? PCR^fflV^c5'-RACE^(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA(1988)85, 8998-9002. Belyavsky, A.et al., Nucleic 
Acids Res. (1989) 17, 2919-2932) ^$&$.f$irZ)Z_btfX^& 0 

[0117] nhfltz.PCRm.m^h g ^Otir^DnAWr^^MU ^^—DNAtm^ir^ 0 t$h 

g W^t-S^LMpl^OVfS^^-K-r^DNA^fccD^, ^fx^ Bf^^L^ 

tons] ^0^-e^$^^LMpi^Lf*^M^i-?>^{i. mm. m*mm^&mwtmmm 
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[0119] fowmfc^&mz., Hm^itmM^— ^-r^m^u^^m* \cm^< 

$*-CtJ;V^(WO 94/11523 ^H^#|f 



[0120] T=te*M£tt£te, ^^^^O^Ml-^^^i-Sr^^J;*?. mfaftKlsy 



mm&. i&i^ 



[0121] — JRWI!!, M P H£^5T=te*M£t££f2, &^Xtt*©iM^ab33tJfiL# 

~*M£t£tf>a9)£ra:, ^(Dm^mm \mifeir%fmx~tf:< , k 

[0123] 7=* ^ M&#t£if ^£^1-*W J&fc ^ <Djjmz£.9 fmtzzk frvjm 
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mw-^mmxmm^tn-fxv \ mmmm^-i-^m-r^^^mti^xi^ 

#!J;tJS\ G-CSF^^#:, mpl, neu, GM-CSF^^ft:, EPO§:^#\ c-kit, FLT-3#£r 

S^i:^-e^§ o ^{^^^i^fflKLTte, 0fl*.fif, BaF3. NFS60, 
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-3#£r#tf §rir^-C#§ 0 
[0124] ^©fifc, T^^^?^tt^lJ^i-§^^fflV^^m^B^^bT^*, iWlt^/Xtt 

®^jfe^>fb^sij^Brig-efe6Rsi9^ffli-5r^^-e#5 o ^tjx.^ Mjj^( ce n fre e 

assay^JIfJI, «^(cell-based assay)<D*g^ %m^<DmU. ^.W-^mU^ 

\^z.b^x^z> 0 mmm^mmt^xit, mmK^^^n. dna. rna^m 

m^mt, mmm^mk. ^m<Dmt, m^mtrnttm^^-t^x^ m 
b&x%% 0 Mm^m^ti^xn, mmm&Tf/xnm&<v%t<vmik, m^m<v 

m^MTx<Dumxmmir%~btfx%Z) 0 ttt©f{^Ltft, 
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[0125] ztib<D&Mmm%%mirz>jfmb^xte, m^mmn^<, myt. m 
h(DW\m^mtmm^Kt^x\^m^ix^ ^ a eraser, iiiMRi-s^^-e 

^#*^^t*Biacore. R#ra#A?^3fe. I^^lr^/l^— #»J&if teARVO 

[0126] &tt#L&m fit, ^W<^^Sr^Wi-5Elgm^^Srli^i-5„ *mW<D#ifcZ: 

[0127] ^p^©^:#:^is^ia^#ii:bTfflv>§#^^^, ^n^ici^co^-fe-e^j 

itm, warn. Rmm&m. &%m, mmm, mnm. -<t^/K mmm, w&mtt 
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[oi28] mM<Dfc^(DmMM)^m^MmM^7K<Dx^^^/^m\^xm^(DmM: 

KUoX^ir^t^X^o 

[oi29] tttt^^b-c^^v^, ±&m$&ifhtb, mM^yhMtLsX^MMm^^, 
[0130] n^-m^<mm n n^-xm, jyw^m, mmmm, m^u^-mm, mm 

Z.btfX^Z> 0 

[0131] m&v>*m, mm^£vm^&ttm&m$iirz>z.t&x%z> 0 fasten 
— m{c^i$imikghfcK)o.oooimg^hiooomg<D^mxm^t^mxh^ 0 

W2 N B^&tc*) o.ooi — iooooom g /body(Dt5ia-e^^-*M^-^^-e^ 
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[0132] ^r, ^mm^mmim-xmm^tmir^^ ^mmit^nhmmimmmz 
mmmv ^thMpi^ofm 

1.1 Mpl^§|&BaF3|BJ§&tt<D;|f * 

^ftthMpl cDNA (Palaciosfe, Cell 1985;41:727-734) (GenBank#NM_005373)£r 
PCR^J:«9±iitiSb, pCHOI(Hirata^ FEBS Letter 1994; 356 : 244-248)CO DHFRit'fe 
^^H&fi^H&^U HEF-VH-gy l(Sato^>, Mol Immunol. 1994;31 :371-381)<D 
Neomycinfttt^s^^^fP^^Abf^Ji,^^^— pCOS2^^a— ^^b, 
pCOS2-hMplfull^«^b^io 

~£.fc, #^^1f/V#M$BJ3ft7^ttttjLfcTotal RN A/§ => h SMART RACE cDNA 
Amplification Kit (ClontechiifcM)^V^T, ^7^^if/HVlpl cDNA(IS?'J#^-: 164) 

~ IsfUto #&>n^-^-fif>VcDNA^ P COS2 tifAL, 
pC O S2-monkeyMplfiill?r'B^ L-fc G 

^^-^^Mpl cDNA(GenBank#NMJ)10823)^PCR^J;<9ii|i|'gU pCOS2^ 

jfAL, pCOS2-mouseMplMl£r}S!gLfCo 
[0133] MLfc#-<^^- (20 /i. g)£PBS^^LfcBaF3|0J!&(lxlO 7 cells/mL) t^M^U 
Gene Pulser^^yMwIjnx., Gene Pulser II (Bio-Rad*±M)£ffiV^-C0.33kV, 950 m 

BaF3lHJJ^^lng/mL-^^/r^— n^y3(^T> mIL-3 N Peprotech|±M) ^ 500 ix 
g/mL Geneticin(Invitrogenf±MX 10% FBS(Invitrogen|±B)^'a'tPRPMI1640i: : g-ifi ( 
Invitrogen|±M) \cMX-XmffcV, t:hMpl^|iBaF3^HJ3Stt (J^T, BaF3-human Mpl) 
, i^-/VMpl^?aBaF3^fflJ^^(l^T, BaF3-monkey Mpl) *5 ^U^^Mpl^JiLBaFS&H 
JS&$c(W~J^ BaF3-mouse Mpl) 3tLfc 0 jHgd£te, Ing/mL rhTPO(R&D|±S), 
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10% FBSiH£t?RPMI1640*&Jft£JBV^^i^ H&jftVJto 
[0134] 1.2 MpmMCHOlmB&W<VWt±r. 

Flow cytometry^ m^^tc^^mmwm<Dmmw^n^t'm^ ^MM P m^ 

\3Xs&>\^ pCXN2(Niwat>, Gene 1991; 108: 193-199)OHindIIlMi^pCHOICO 

pCOS2-hMplfulU pCOS2-monkeyMplnjll*DitJ«pCOS2-mouseMplfull^^Mt-bT, 

\Z.?n— ^^L, pCXND3-hMpl-His, pCXND3-monkey Mpl-His*5 «fct* 
pCXND3-mouse Mpl-His-SrflligLfCo 
[0135] fNgiUfcg"<^— (25 J Lig)^PBS^^^b/cCHO-DG44|fflJ3S(lxl0 7 cells/mL) 

Gene Pulserdr^-^h^^Px.. Gene Pulser II (Bio-Radf±$9^fflV^T1.5kV, 

fcCHO;jTO^500 /z g/mL Geneticin, lxHT (lnvitrogen|±M)^^"tfCHO-S-SFMII 
J#ifi(Invitrogen|±M)^liPx.Tjg^L, fchMpll^CHO&fflJSfrl* 0EJt.~F\ CHO-human 
Mpl) & £U^/VMpl^g?GHO|fflJlft|$ (^T^ CHO-monkey Mpl) 33 £ TJ^r>^Mpl|g 
mCHOm^W (£IT, CHO-mouse Mpl) &ffl[ALl,fc 0 
[0136] 1.3 ptf&mtbMpU?^s<?'KcomM 

^bMplCOmSk^-M^, (Gln26^^Trp491) (DT^^FLAG^^^#iPLfcjt^^-^ 
TF^MU pBACSurf-1 Transfer Plasmid(Novagent±M)<^PstI-SmaIg|3{£^#AL. 
pBACSurfl-hMpl-FLAG^rf^MbfCo fcV^T, Bac-N-Blue Transfection Kit( 
Invitrogen)^fflV>T, 4/z g (DpBACSurfl-hMpl-FLAG^Sf9|fflJi^^a$Ab^o £&#3 

[0137] nbtitcmm±m &m v ^-c. wt©j;5 ^?«thMpi^^st^itMUc: 0 j§ 

#_Ltf£rQ Sepharose Fast Flow (Amersham Biosciencest±§!0^®3f 
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50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)£rfflVvCi§ 
ffibfCo y&Blm&FLAG M2 -Agarose (SIGMA-ALDRICHt±§!OM^£*fc^i^ 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^ffiV ^|§ttibf~ 0 Mtttfk, Wb 
\Z.IU Tris-Cl (pH8.0)^J:'9cp^PL-, PD-10 column (Amersham Biosciences^±M)^r 
ffll^T, PBS(-), 0.01% (v/v) Tween20^g^^f ofc 0 ffMbfc "Bj^MMpl^/^ 
ff^rshMpl-FLAG^|^i-^ 0 
[0138] 1.4 thMpl-IgG Fcg^^/^ffcDMM 

thMpl-IgG Fcgfc^^^ffit'lSi^ Bennett£>CD^t£(Bennett^ 
J.Biol.Chem. 1991 ; 266: 23060-23067) ttot^Sbt 0 thMpKD^HJJ^fJ^ 

(Gln26^^Trp491)^=i— K^^^IS^J^tHgG- y lcDFCng^ (Asp216if9(DT^ 
O^^) Ki^^IE^^U ig^fR^Fusion Linker^LTBstEIIIE^J ( 

T5/^Val-Thr)^#*PLfc 0 ^^/Vga^lJte, thlgG H#| n]"^fI^tf»^vW< 
7°^Kl9T^y|i^fflbf' 0 #ibtbfcfchMpl-IgG Fci#^^-?^©itfe^-^ 
pCXND3 \Z.?V— c^^L. pCXND3-hMpl-Fc$r1#^L^ 0 

f^StL-fc^<^— (25 /z g )^PBSt^^bfcCHO-DG44^JiS(lxl0 7 cells/mL) 
-^U Gene Pulser^^.yMwtlP;^ Gene Pulser II (Bio-Ractf±M)^fflV^1.5kV, 
25 ix FD(D^S-Cv^^^Px.fc 0 ^W^r-ntf? — ^a^tJS^J^itf^-^AL 
fcCHO£fflJ3££r500 n g/mL Geneticin, lxHT^r-^tpCHO-S-SFMIII^ifi^^P^LTil^ 
U shMPL-Fc^^CHO^JJ^ (CHO-hMpFFc) V£bfc 0 

[0139] nbtitcmm±m &m^x, ^r^^-thMpi-igG Fcm^^^n^mmv 

i#^_L?#£rQ Sepharose Fast Flow (Amersham Biosciences|±M)^^*$^c^ 
l£„ 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)£rffll^T|§ 
WiVtCo Wltim&HiTrap proteinG HP#9 A (Amersham Biosciencesf±§!i) 

0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)3rfflV^ 
XMttiL-fCo Wltife, MhlClM Tris-Cl (pH8.0)iCj;«9cFfPb, PD-10 column 
(Amersham Biosciencesf±M)^fflV^-C, PBS(-), 0.01% (v/v) Tween20^©^^fTo 

fc 0 WM^f'^IMmApl^iy^M^hMpl-Fctmir^o 
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[0140] 1.5 shMpl-FLAG^fc«BaF3-human MpHD&gi&X.Xf/^ ^UK— *r<OWfc 

MRL/MpJUmmCrj-lpr/lpr-^^(l^T. MRL/lpr-^^. R ifrf-^— X. 
«9^A)^rfflV^-C, m^X^m^m^fCo ^0:^^00 /zg/E(DshMPL-FLAG 
^^n-T^h^^T^/^^h (H37 Ra. ' f 4^>y>^M) ^^/V 

^aWbbfc^^^Tt-S-^bfCo ii^P^^fiSOjU g/|2E(DshMPL-FLAG^7ti^^ 

^Tt-^^-bfdo -^f-f-6HI^^^fofc-^^3|2E{^b, 50 /z g/|2ECOshMPL-FLAG 

P3-X63Ag8Ul (P3UK ATCC XK>MX) t^^MM^U^, Polyethylene 
Glycol 1500 (Roche Diagnosticsf±M) ^1)\\^^hU^'t^t\Z.X. ] 0Mf^M^ff 
ofc c US J;«9HATJ$^fflV^-CM^tfV\ J$^_h?t^ffiV>-CshMpl-FLAG*fc 
«hMpl-Fc^r@tBfbb^A7^V— h^rffiV >fcELISA*D J:t/BaF3-human Mpl^rffl V n 
fc^ff ^t££^£Lfc^y— —l/tr&WI&Uto BaF3-human Mpl^ 

Baib/c-^^^i.o x io 7 mM-r^iMm^5^M(Dr^m^m^^^^-^ 

m^Ml^f'o mmKMmm-^KX^)^4^J^— ^£fNMU BaF3-human Mpl£r^ 

[0141] 1.6 tfctbMpMifccDMttr 

tfifcM&fe-Y^tfi^V^lgG (gamma) (ZYMEDttM)iT/^y^^^r^— if - 
■Y^tfL^tyX IgG (gamma)(ZYMED ; i : ±M)?rfflV^fc^ r ^7^IgGi^^K'f^y^ : -ELISA^^ ; fTV^ 
, IsotypefD^L.h^M^Ci^^^^— K^LT, GraphPad Prism (GraphPad 
Software, USA)£ffll^T^*$|£m&U ^f«^mil^Tofc 0 

^(DT-ry^^ii, T4y?4^wmtfyter.]!k#Lfc : km\ ^mc^i^elisa 

ti"C^:^:b/Co hMpl-Fc^rl ^ g/mL<t&3J;5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )-C#|RL^(D^Px.. 4°C^T— t&fxJ^U =<— 

3 

bfc 0 Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)^T^ W^^&lS^Tofdi, ^-f*:/ 

3 

UK— ^<Dl©#_h}# ^PX., ^?a-eiB#r^^gbfc 0 Rinse buffer (0.05%(v/v) 
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Tween20, PBS)l£-CSfci#-Ufc^ Alkaline phosphataseES$feUfcT-Y yW#S^r 

IkiKW-^M^ ^&-eiB#PBl$cgu/h 0 ^^«sigmaio4(sigma-aldrich|±®)^ 

lmg/mL^^^j; 5 ^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl )\Z.%^i 

3 2 

L-/bk<£>£rffil\ 405nm<D®3feS£rBenchmark Plus (Bio-Ractf±$!0 ^-C$iJSL/c 0 
[0142] shMpl-FLAG*5j;tJ?hMPL-Fc^>P)-i-§^^-^tt», ELISA^ <£«9flMffiLfc 0 )|f Mb 
fcshMpl-FLAG^oitJ^hMPL-FcSrl /z g/mL^^J:5^n— ^-f^U Diluent 

buffer ic-C/ny^^aiSrfTo^o 'M^UK— ^©^#_bSf^JP^., ^&T1U# 

ISIifcBUfc^ Alkaline Phosphataseil!ilLfc^^;*IgG^#:(Zymed#SD Sr^Px., 
-hfE^irl^^^l^feSrfTofCo SM-ClB#^^-fe$^c^^405nm(D®^S»J 
5£U GraphPad Prism^rfflV^EC {jt£r#ffiUfc 0 

50 

CHO-human Mpl^fctelCHO-monkey Mpl^tUJ&U lxl0 6 cells/mL^/^J;5^ 
FACS Buffer (1% FBS/ P&S)\ZMWjfc 0 100 m L/well£&5 J; 5 ^Multiscreen 
(MilliporeltSD^&U js>L4£f^Ti^i:}*£|^Lf~ 0 5 n g/mUCf£% £5^ 
#3RUfc*&il_Ltfr Ssbll*., JfC±»J:r30^raSJi&**feo ri«3rFACS buflfertJrCllHl 
$5fci£U FITCtISfei:^^IgG^L#:(Beckman Coulter^tM) Sr^bnU 7K-h^T305> 
^HJ^^^r/Co 500rpm-ei^-ra3S'^L, _hiW Srfi^#, FACS Buffer 400 n UC 

ffiHSL^ EPICS ELITE ESP (Beckman Coulteri-SrfflV^T^n— f^^MJ- ^fTofc 0 
BU^"t^iL3fe (forward scatter) ^milJ^"t5:SL3fe (side scatter) (DttW'yMZ.X^M 

mm m icy— h^stfco 

[0143] ^©T^hffittft, TPO^#tti#^t^^i-BaF3-human Mpl^fcf* 

BaF3-monkey Mpl^V^T|¥ftbfc 0 ^-^JJ^^^^^xlO'cells/mL^/^j:^^ 
10% Fetal Bovine Serum(Invitrogen ; i : ±M)Sr'^'ti > RPMI1640(Invitrogen ; i : ±M)^!S^L-. 
60 ju L/ well"C96well plate i^&Lfc 0 rhTPO (R&D^±M)*5 it^MVyK— 
_htH<£)3ftj££:ig<9. ^welHC40 ju UjPx, 37°C, 5%CO ^#TT\ 24B#Rg®*Uc 0 

2 

10 // L/weireCell Count Reagent SF (^y4 : T^^M)^Mx., 2%$W\^W&\Z-, 
450 nm(D®^S(*l"^655nm)^Benchmark Plus^TpJ^U GraphPad Prism^fflV> 

TEC fB^mUh 0 

50 
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J^Tt-fB<ct" ; 5fehMpl^L#:cDct 1 "C\ TA136f*BaF3-human Mplfb&'V&XkWK 
[0144] 1.7 ^tbMplfetftWffM 

J##_htt£rHiTrap proteinG HPjjyJ* (Amersham Biosciencesf±$!0 l^AM^^fc 
0.1 M Glycine-HCl (pH 2.7)£rfflVvagttiUfco HfefcllM Tris-Cl (p 

H9.o)&;i<£*9ii:^tpfPU PBS-e— M^^W^f v \ /%7r- g^^rfrofco 

[0145] 1.8 ^LthMpl^Cft:VB22B(Z)3it 0 h— •J'iDfcfe 

fetfchMpl^i:#:VB22B^5western blotting t^ffl ^fg^&StM^IJfflU thMpKD 
$|3^E^'J^GST(D^® e«^«^bVB22B(D^t°h— 7 0 ^^fofc 0 MG1 ( 
Gln26/$^Trp49lK MG2 (Gln26d^Leu274) (DfJ^^tL^tLPCRi#i|iSb, GSTSfe 
efC^L-C^Jf^tl^ i5 t-pGEX-4T-3 (Amersham|±) — ^a— ^>^Wh 0 ^ 

^^kdna^dh5 « ^AuMiftem#^#, Mmmmm^^m^mm^imu 

WW-&\*\i&X,tL 0 Sonication^J^I&^Mi, XL-80 Ultracentriftige (Beckman, Rotor 
70.1Ti)^ffiV^35,000rpm-e30^M'^^##_h?f ^dJi&U GST Purification 
Modules (Amershamt±)^BV^*i§!iLfc 0 10%-SDS-PAGE^J;«9^^I#^ PVDFJ^C 
h^^^^r—b, VB22B^^nffc£fflV>fcwestern blotting^f o7i 0 VB22BJ3 
MG-1, MG-2^|gs^Lfc*d^, VB22B<D^fc°r— :/JiGln267^Leu274<D^j$^£> 

[0146] MG3 (Gln267^Alal89) , MG4 (Gln26^feProl06) „ MG5 (Gln26#^Glu259) 

„ MG6(Gln26^)^Gly245)(Df^^GST(Z)gi^SS^f^Ml-lRl#^western blotting 
^Tofcl^JH, VB22BJ3MG5, MG6£fgSbfc#\ MG3, MG4^|^L^^o^:#^^ 

VB22B(D^fc°h— ^°«Alal89^^Gly245(DMffl^# ; fct" ; 5* : ^i^i®$fb^:o 
^MG7 (Gln26^ib Ala23 1 ) , MG8 (Gln26#^>Pro2 1 7) £GST<D ^MLfF 
#bfc^^:, VB22B«MG7^g^bfc^ N MG8tefgB^L&/^ofc*^tb, VB22B(Drc 
^ P ^Gln217^^Ala23KDjaia^#^i-§i^^^$tbf' 0 £fe^MG10(Gln213 
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}*Gln213^)^Ala231(D19T5:y^^Pfi^$ttfCo 
[0147] 1.9 ^hM P mi$^B22B<D^WMi^R^(DR)^m^^m^f 

^Lf'thMpl-IgG FcSfe^^- ? ^®tVB22B IgGbCOtfCWMW-R^l^t^M^m 
W^^ff^To^Co Biacore 2000(Biacore ; i : ±M) ^Sensor Chip CM5(Biacoret±M)£r 

, HBS-EP BulfeKBiacore^t^^rffiV^-Cl^S— 20/z g/mLCOVB22B IgG^rf^U 
VB22B IgG^2^F^»L, Ife^m^^KMiK. HBS-EP Buffer£r2#R9»]i-5 
^b^MM^M&Ut'o Sensor Chip_h(DfchMpl-IgG Fcgfi^^/^jf 
VB22B IgGJ3, lOmM NaOH^15#P H Ti^Pb~C|^U Sensor ChipSrS^U^o 5^ 
-y^^y7r- ^LTHBS-EP Buffer £rffll\ $ffiS£fS20 ju L/min^Lfco 
BIAevaluation ver.3.iy:7h!?3iT(Biacore|fj!D£fflV vT, ^-M&'^^htlfc±>^- 
—y^J&Vm&m&l&kttMVfto W^^. VB22B lgG<DMMfem. (KD) « 
1.67 + 0.713 X 10" 9 M~efcofc 0 
[0148] [HJfe0a2] fehMpl— *#^#:<DfE§!i 

JR#LfcfehMpl^f*(D ^\ 3|fr^fiH4*3 J:U ? T^^h^tt^ ( ^^,ofc23®S 

^thMpl$T:#:VB22B(D^^:^^ ! Lft:^M^!lt-ov^T^i- 0 
[0149] 2.1 ^thMpl^t^Rr^fJi^tD^d— =^/ff 

^VMv\tfiW.&M^rZ>^y*W—~ ^£*9ttffibfcTotal RNA ; SrffiV N T N RT-PCR 
ife^o-Ci^iI'MLfCo Total RNAte, RNeasy Plant Mini Kits (QIAGENf±§!0 ^fflV^T 

ixio 7 M<^X7*yK-^j;9}*ffiut 0 

1 ix gOTotal RNA^rKfflLT, SMART RACE cDNA Amplification Kit( 
CLONTECH|±M) £rfflV vC, -^^IgG2b^^^@a^lJ(^^MW^^y^^^ 
^-^-KMHC-IgG2b(ia^lJ#-^: 166)*/cf*-^^^ /c #^Sft*^SIB^J^lMl^ 
^^y^^W^Kkappa(ie?lJ#^-: 167)£ffl^T, 5'^MlJ«fcX»T>t3r 
if (gUt, Ji&ifte^TOS «42°C -C 1 B# FbI 30# P^j££^fc 0 
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[0150] PCRKJSMe(50 ix L)(0-m&&ft.\ZjFlr 0 

5 ix LCD 10 X Advantage 2 PCR Buffer, 
5 ix L6O10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix LCD Advantage 2 Polymerase Mix 

(Is* JKD&frW/ ^-f ti^CLONTECH|±ii) , 
2.5 ix UDWfc^Bti&Mto^ 

10pmol(D^^^-y=f5<^l>^-^KMHC-IgG2b^cf*kappa 

94°C/5#f^, 72°C/3^mcD^-^/V^5\mRm, 
94°C/5#f^, 70°C/10#Pb1, 72°C/3ftmcDy-4?^&5mR1&, 
94X:/5&m. 68°C/10#Pb1, 72T: /ZftmWJ 7^25@gS, 

[0151] PCRH^teQIAquick Gel Extraction Kit (QIAGENf±M) V ^T, T^Sn— 

frhWWk\JZ$k, pGEM-T Easy<^— (PtomegatfJiD^n— =^?\jz. 0 &£>l£, 
ABI 3700 DNA Analyzer (Perkin Elmer|±M)^fflV^T^SgS?IJ^^L7io 

^u— ^>i^L7cVB22B H^bT^J^CWT, VB22B-VH) <D&M&m&&&\&-%- 
:117, T5/^@B^J^SE^J#-^:118, feimJi «]" ^^$(WT, VB22B-VL) <D*& 

*ia^ij^ie?ij#^-: ii9, T^y^ffi^!j^ia^i#^: i20i^i~ o 

[0152] 2.2 ^tthMpl^frDiabody^Ji,^^^— <D\^M 

5T^ymfrht£&Vl/Jj— @B?IJ£rfflV^VB22B^;£|tFv (|^T, VB22B Diabody)^ 
=3— Ki-SifrfS^-fi, VB22B-VH^=a— Fir&j&fc^CD3'MiQ&£lfVB22B-VL&=i 

— K-T§it^(7)5'*S^(Gly Ser) 7^ib;&3y^#— Sr^— K-r^Sia^tt^n 

4 1 

[0153] VB22B-VH(Dtff^°^-^— 70- 115HF(@S^IJ#^-: 168) te, EcoRI§R^^r^ri~^ 
J;5^KW-U VB22B-VH©H^7 p 9-Y-v— 33-115HR(IE^J#-^: 169) }3\ 
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VB22B-VH<DC^#ft^— K^3DNA^W^W-YXU ^o(Gly Ser) frbjfc&J 

4 1 

115LF(SE^J#-^-: 170) VB22B-VL(DN5fc«£r3— K-f-SigSE^I&btW!: (Gly 

Ser) d^JSfcSy^— K-r^ife^ia^J, VB22B-VH<DC^#§£= 3 — Ki~5*£S 
1 

mm^ir^ £5 i^ffbfCo VB22B-VL<Z)^^7 33 • 1 15LR : 1 7 

1) H\ VB22B-VLOC^S^r=!— Ki-SDNAf^^^y^VXL, #>oFLAG^ 
(AspTyrLysAspAsp AspAspLys/E^!I#-^-: 172)Sr=3— 5*£SE^!ISrWb^ £*b 

[0154] H— PCR^feV^T, VB22B-VH*3«tt^y>'^— Ba?U^VB22B-VL*3j;tJ ? y^— E 

5 ju LCO10X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5zi.^yb<DDNAtf})*9—~ ^TaKaRa Ex Taq 

10ngCOVB22B-VH^c^VB22B-VLit^^Sr-^tPpGEM-T Easy-<^— . 
10pmol(D^^^-y^^^-^K70-115HF, 33- 115HR^^33- 115LF, 33- 
115LR 

94°C/ 1 5#ra , 72°C/2# ffl (D 1M^£5 MBHS. . 
94°C/ 1 5&m , 70°C/2ftm<Dy-4?^&5 
94°C/ 1 5#ra . 68°C/25> HQ © 1M^/V£:28 [UM , 
^SJ^S#;^72 0 C-e5^P^*PBLfc 0 
[0155] 7^J4OObp(DPCR0^^QIAquick Gel Extraction Kit (QIAGENf±$D Srffl V T^f 



WO 2005/056604 



59 



PCT/JP2004/018506 



5 ju LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^.^^hODNA^?y^7— ^TaKaRa Ex Taq 

1 n L©f- PCR^^J 

lOpmol^^/^y^^WJt^KTO • 1 15HF, 33 • 1 15LR 

94°C/15#5^ 72°c/2ftm<v-y-4?/^&5mRm, 

94°C/ 1 5f)>m , 10 o C/2ftm<D-y-^?;V%:5 \b\BM. , 
94°C/15#|!^ m°C/2^W\(D^^;V^:2mmM. 

m®. K^m^72°cx5^-mmm^± 0 

[0156] ^j800bp(DPCR^^J^QIAquick Gel Extraction Kit (QIAGEN|±$^) £r^V v£\ TiS 

W^±M)X^it\JzM\^ QIAquick PCR Purification Kit(QIAGENl±M) ^fflV^T 
IfMU pCXND3^n— ^y^U pCXND3-VB22B dbSrfN&Lfco 
[0157] 2.3 fehMpl^{£sc(Fv)2|gJl^<^— <DW$k 

VB22BS^020(DH^BT^^^*5j:T^2o(DL^Br^^^^tfgfe^^T:#: 
[sc(Fv)2]£3B^"5:^^K&f^t"5fcfct^ ff)3zll<DpCXND3-VB22B db£rfflV> 

[0158] f2C£>^> VB22B-VH^=3— Ki~^it^^-c03'^iiS*5j;tA^B22B-VL^=3— Ki~§ 
mte^<D5'3tt\Z15T$Sffi>*t>fitZVl'#-- (Gly Ser) Kt* 5*ft^E?!ISr# 

4 3 

L/Co £<D#l^ii@tCi3Vvx\ 3^©^v- SrUfifcfclRtr-Ufco VB22B-VH(D 
ttD^T^-v— VB22B-fpvu (^-Y-v— A, gB^J#^-: 173) }3\ 5'*$BfcEcoRHfW£ 
^fU VB22B db(DGln22*3j;U ? Leu23^PvuII$|3'fiL^^^i-§J;5i^f+b^: 0 



WO 2005/056604 



60 



PCT/JP2004/018506 



VB22B-VH<D&jfZ? : 7^— sc-rL15 (^-f-v— B, IE^'J#^- : 1 74) ^ VB22B-VH 
^)C*ffi^3-Ktl)DNAt/^!JWL, /^o(Gly Ser) d^fifeSy^— Sr=i— 

4 3 

Ki"^Sia^r^^tJ ? i-VB22B-VL(Z)N^S^= 3 ^-Ki-SDNA^/N^y^VXi-^) 

ift^E^JSr^ri"« £5 KH^tf- Ut, VB22B-VL<ofSf^'9^— sc-fLl5 (t'W^— 

C, E#|#-5§-: 175) fi, VB22B-VL(DN7fcCS:=— K-f5i^BB^lJfee>tJ«^(Gly Ser) 

4 

^f&SU^— K1-5*MBE#k VB22B-VH(DC^^3— K^SittBE^J 

3 

[0159] H— PCR^doV^T, VB22B-VH*3«tU 5 y>'^— BB^UtVB22B-VL*3j;tJ ? y^— E 

PCR^^m(50 /z L)(D,m^^^^i-o 
5 ai L(D 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^^hCDDNA^y^7^-ifTaKaRa Ex Taq 

10ngCOpCXND3-VB22B db, 

10pmol(D^-^^-y=f5?^W^-^KVB22B-fpvu. sc-rL153;fcf3:sc-fL15 N 33-115LR 

94°C(DM^S^-C30#^, 
94*0/1 5&m x 72°C/2# HQ <£> 1M^£5 MBM, 
94°C/ 1 5#ffi , 70^/2^ W <D 1M ^/1^5 [US^ , 
94°C/15#P^ 68°C/2^f H 1cDlM^/1^28[H!S^ 

[0160] ^]400bp<»PCRS^^QIAquick Gel Extraction Kit (QIAGEN|±M) Srffl V TiS 

5 ju L<D 10 X PCR Buffer, 
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^^hC0DNA^y^7— ifTaKaRa Ex Taq 

1 ix LCQ||— VCRWM (2MM). 

10pmol<D^JEfe^-y=f5?^l>^-^K70« 115HF, 33- 115LR 

94°c/ 1 5fj>m , 72°c/2ftm <d^?/v$:5 mmM., 
94°c/ 15 f j>m, 7 o o c/2&m<D ^4?/^&5 mm& . 

94°C/ 1 x 68°C/2# ffl (D IM^/1^28 

[0161] ^j800bp(DPCRg^^QIAquick Gel Extraction Kit (QIAGEN|±§£) SrJB V TiS 
n -^W^SlLfci , ffjij EcoRI (Sigmt®*) *5 J: XfM |»»otI 

M^ttS^^PtfkUciil^ QIAquick PCR Purification Kit (QIAGENf±§!J) SrfflV ^X 
ffMU pBacPAK9(CLONTECH|±^)^^n— ^^b, pBacPAK9-scVB22B ; lrf^ 

[0162] pBacPAK9-scVB22B(DPvuIlMiA^^Ai"§i(f>t^Sl-^o l^t^N^c 

i$^ftfcVB22B-VH£VB22B-VL3r(Gly Ser) frhftiZV^Jj— X^^i.f'T^7m 

4 3 

^=3— Ki-^.it^^-^r$^^VB22B-VH(Z)N^^^— Ki-^jt^^-^ (Gly Ser) frb 

4 3 

z>mftx&z> 0 2mm.(D^4^—^mtz.\z.m^ pcr^^-c, ^m^^m 

Lfc 0 @ mmft<Dmjf7° : 74^—Fv2-f(y° : 7^—E, IE?IJ#^- : 1 76) 5'»^ 

PvullgWfcSr^TU VB22B-VH(D5'^MiJcoia^J^oJ;5^iSf+b^ 0 g ftjtfrH-tf) 
t^7-Yv- Fv2-r(7°^^— F, @E^lJ#-^: 177) f3\ VB22B-VL(DC5|5#§£r=*— 
Ki-^DNAtC/N^y^VXb, ^o(Gly Ser) frb&Z>V^%— Ki~^Sffi 

4 3 

^U^^tJ ? ^VB22B-VH(DN^S^=t— K-rSDNA^/N^y^VXi-^^^IE^IJ, $ 
^^PvuII^fi^-fSi^t^ftbfCo P BacPAK9-scVB22B£r§|Mi-LT, ^T»^ 
5^PCR^fofc 0 
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[0163] pcRBj&m&<so ix umM&m^-ro 

5 ix LCQ10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-— yhODNA^U^— ifTaKaRa Ex Taq 

10 ix g<Z)pBacPAK9-scVB22B, 
10pmolCO'^^^-y=f^^W^-^KFv2-f, Fv2-r 

94°CO|nW^S^-C30#^, 
94°C/ 1 x 72°C/2# ffl <D 1M ^/1^5 
94°C/15#rBl, 70°C/2^P H 1<D1M^/V^5[I!£^ 
94°C/15#P^ &%°C/2ftm(D^?;V%:2m&M, 

[0164] j^800bp<DPCRM^£rQIAquick Gel Extraction Kit (QIAGENtfcSS) £rffl V vt\ T^f 

^Vk^felti^fdi, pGEM-T Easy^<^— (Promega|±M) n 

fc„ ^SSa^J^^, $iJRB^Pvull(^^±M)-e^^r:L^l^ @ WKf^ 

HHUlLfcio P BacPAK9-scVB22B^f|!lJPS^#PvuIl(^?@3tl±M)-^^{bbfc^^, [U 
lRLf'»f>t»^b, P BacPAK9-VB22B sc(Fv)2£rf£$!iUh 0 fNMU^^— 

ps^*ecori (m^±b) &<£TJW£B£itNoti mmm±w "emmJt&iz.. 

QIAquick Gel Extraction Kit (QIAGEN|±M) ^fflV^T, ffOieOObpCDWrft&Tjfv— 
^f/Vfrt>WW^, Z^^PZ— pCXND3^P— pCXND3-VB22B 
sc(Fv)2^^Mbfc 0 



[0165] 2.4 Ib^lfflJi^^fflV^cfeithMpl^^^L^^Jg, 

CHO-DG44^0^^fflV^c— ^^^(D^^^fflJ^tt^'f^M^^^i^^b-C 
^fo/Co Gene Pulserll (BioRad^tM) £fflV v/^l^r-^/Kl/— v/a^fe^i^ifrlS^- 
SALfco IB^^*— (25 /x g) £PBS^^L/cCHO-DG44*BJJ£ (1 X 10 7 «/mL 
)(D0.75mL^^Lfc^(D^7K-h-eiO^^^U, ^^yM-#UhfH£1.5kV N 25 
M FD<D^*^-C^/K*^-;tfc 0 ^a^-C10^-^(D[ll^^^(O^, ^W^n/frV 
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~ism>'f&M&tl>tMX&&s 500 ix g/mL Geneticin (lnvitrogen|±§9 3re£t? 
CHO-S-SFMII;fc§:l& (lnvitrogen|±M) KMz.Xm$kl^ ft&CHOfflfi&W&ffi&Ufto 
VB22B sc(Fv)2te, ^<D^&^SlS^J^I*43j;TJ«^©^Ji»Srfl3ttbfeo 
[0166] COS7«MV>fc^ &mtflfc<D— mVkmmZ&lfDXjKL-XftofCo 

— (10 ju g) £PBS(0|§^bfcCOS77« (1 X 10 7 ?j«/mL) ©0.75mL£$R#Ufct>©S: 

10% FBS^-^tf DMEMl^J^ (InvitrogenltM) \CM?L, — i^Jg^bf-^^, PBS^?5fe#- 
#^CHO-S-SFMIIlg±fe^Px.-C^j3 0 Rgi#^L/Co VB22B Diabodyte, ^(DftfeX 

[0167] 2.5 i#^_htt^co£ifchMpl— ^^tfcftcojgi 

^X^-V^Rl^f Ijffl UTSU^bfCo "f-sfe fc*>Biacore 2000(Biacore|±§£) tCSensor 
Chip CM5 (BiacorettM) SrfeyM, ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH|±M)^l^'o'bfc 0 ^^5mL/secl^l^,g<D1^://k£#fcU 

mmtmmu mm&<vmmmuzM^^xftf&i,tm&m&m^^x, m&% 

Wtttlstlo Diabody^oV^-C<D^2p B n pf*^ dbl2E10(WO02/33073, WO02/33072#flg 
)«H£JBU sc(Fv)2^OV^-C(D^2pD B pttlllCJtfH^-*3t^Ol2E10 sc(Fv)2SH£ffl 

[0168] 2.6 fehMpl Diabodyfe XXf— ^^fiV£(DWM 

VB22B Diabody^?aCOS7lHJ^$)?)VMiCHO^ffl^Ol: : g L #_h?t^. 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20^^f^bU ? 'cAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICHttM)#7^-^;f 100 mM Glycine-HCl(pH 3.5)~e^ 
tH^feo fit^lM Tris-HCl (pH8.0)-Ctfjft]£:fTV\ HiLoad 26/60 

Superdex200pg (Amersham-Biosciencef±§9#7.^ffi V ^X^f/V^^^n^h^yy^i 
— ^rfTofCo ^f/V^M^n^rY^y^— O/^r- tt* PBS, 0.01% Tween203HM 
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[0169] VB22B 8c(Fv)2%&& 1 COS7fflti!&2b%>^^CHOlto%&<Di&%$±.f%&^ DiabodylfM^I^I 

20mM y>"^^#r^(pH6.8)-e 5 FlS : ^LfcMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Rad*±M)#7-MC^ij\ 250mM P>^^ir^(pH6.8) T\§£|^lft^ffiL 
fdo l§miir#^ P&^i©fll£ffll^-0§«L HiLoad 26/60 Superdex200pg#^ 

^^T^EXU^o ^W^^. 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"e^Flt^bfcAnti-Flag M2 Affinity GeW^M^AM^, 100 mM Glycine-HCKpH 
3.5)-C^m$^c 0 ^mili^^^ HT^IM Tris-HCl ( P H8.0)-e^^0^ ; fTV\ HiLoad 
26/60 Superdex200pg^79A^fflV^T^V^^>i!i^a-^h^^— ^fofCo ^f^SM 
W^W?-? 20 mM|rt-@£MtW (pH6.0), 150 mM NaCl, 0.01% 
Tween 80£MM L-fc c ^*t§^^:y:^:&V^ Diabody:JoJ;tJ«sc(Fv)2(DfiiggJ3\ 
SDS-PAGE5o .OTfetFlagfetft: (SIGMA-ALDLICH|±) V Western Blotting^rffl 

zfWT^yftv— x-m&Xstdfe^ Diabody-ete\ m^±.<D^mm 

29kDa^, *fcsc(Fv)2t?tt, ^fatf ±<Dft^m%0 55kDa^, ^fl^frl^—CDs^V 

[0170] 2.7 Flow Cytometry ^£§£tfchMpl— ;£§^f£»l£^?£tt<DfMffi 

CHO-human MpL CHO-monkey Mpl^itFCHO-mouse Mpl^[UlUiU lxlO 6 
cells/mLtOfeSJ^-FACS Buffer (1% FBS/ PBS)i^^Lf' 0 100 u L/well£&3J;5 
^Multiscreen - HV Filter Plates (Millipore^fcM) ^£r&U ^L^fN^~C_Ui^|5£ 
icbfco 3l^S(DDiabody^fd«sc(Fv)2^PX., 7K_hf-T30^KJ££i3rfc o 
200 n LCDFACS buffer^Tltnlgfc^-U 10 ix g/ mL CO ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICHttM) £r»lU 7k±{CX30^mi%lt^^:fz. o ^^200 
^LCOFACS buffer^T^IS^l[U^#-bfc^, lOOf^f^LfcFITC^st^L-^^IgG 
(Beckman CoulteH±$!|) 2r»U 7K±lCX30^mRm^fc o MH-iS'kL 
_h?t£:|&^ FACS Buffer 400 ix LfclMSU EPICS ELITE ESP (Beckman Coulter|± 
)^fflV^TFlow Cytometry ^#tbfc 0 mj^tfc^M (forward scatter) RXfM^Wc^iyt ( 
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side scatter) (DttV? : 9MZ.X%jmti&MM\Zf— Y&WtlgUlto 
[0171] ffiMbfcVB22B sc(Fv)2^fflV>-C, #®Mpl£^gl$^fcCHOlM^i-5M^ 
fiH4SrfMBiL'fej|$*Sria2^t"o ^^JNHJ^-efe^CHO*5j;U?CHO-mouse Mplfc 
^LTteM-giStt^^i 2 . CHO-human Mpl*3«tt^CHO-monkey Mpl^#MW^ 

^-r§^ir«^^fc 0 ^.(D^m^mm^ vb22b igG^^^v^^^ 

[0172] 2.8 fehMpl— ^:^^Lf*(DTPO#T^^h^tt(DfPt] 

TPO-fe#ttii5i?r^i~BaF3-human Mpl^fc{*BaF3-monkey Mplgrffl V >TTPO$£ 

#*WSSSrl% Fetal Bovine Serum(In\dtrogen|tM)^^irRPMI1640 Gnvitrogentfc$g) 
t?2l§!?5fc#Lfc^ 4xl0 5 cells/mL<^3J;5^10% Fetal Bovine SerumSr^t? 
RPMI1640^!SI®L. 60 ju L/well-e96well plate K^m^tlo rhTPO (R&Dt±MX 
COS7m^±^fcfemW:&<7)MJ^&M<9, #weU^40ju UlDx., 37^ 5%CO #»# 

2 

ft, 24NPKi^^bfCo 10 ju L/well-eWST-8^^ (Cell Count Reagent SF, 
T*?#M)%:j)\i?L, ^Benchmark PlusMV^T450nmOe&3feM*j-flg655nm)3f 
S'J^U 21*^^41^^ SS450 nm(D®3feS(*i-M655nm)^Stebfc 0 WST-8g£ 
m«^^BJ!»^^CT450nm(D^^SJ^^^i-^-^^^^ 2B#|^MJ«^£ 
^^TPO#T^^h?Stt^|¥ffib/'o GraphPad Prism^fflV^-CEC 

50 

[0173] 3;fc, TPO^#ttit^t^i-th&M^ai^-efe^M-07e(DSMZi:t9|^A)^ffl 
LT, TPO#T=f^^h^tt^|¥tfbyt 0 M-07e^l% Fetal Bovine Serum^tr 
RPMI1640-e2[U^#-Lfc^, 5xl0 5 cells/mL^^i5t-10% Fetal Bovine Serum^a" 
trRPMI1640^S8^U 50 n L/weirC96well plate^^ftLfc 0 rhTPO, COS7i#^_h 
if tf:SilD n n©M^I^ ^-welUC50 /x UPx., 37°C, 5%CO ^#T"C\ 48B#P^ 

2 

i#^Lfc Q 10 ^ L/well-eWST-8f^^ (Cell Count Reagent SF, -f-^94T^^±M)^ 
Mx., ^Benchmark Plus£rffll vC450 nm<Dg^j£(^{l655nm)^$!JSU 4B# 
igU^^ M450 nm<DMig(^M655nm)£$lJSUh 0 40#P^<DMJ«^r: ; ^f 
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[0174] MMbfcVB22B IgG, VB22B Diabody*5j:t) ? VB22B sc(Fv)2£:JBVvC\ 

BaF3-human MpU BaF3-monkey MpU M-07e-CCOTPO#T=f^^h|gtt^f¥ffibfc 

tL&(WO02/33073, WO02/33072#M) o ff7^{^^#bfcfeT;thMplfeT;#^|ll#-e$)(9 
, VB22B IgG (BaF3-human Mpl EC : >30nM)^*j-LT, VB22B Diabody*5 XXI 

50 

VB22B sc(Fv)2teffil ^T=f— ^h?£tt(BaF3-human Mpl EC : ^fl^fl 61pM, 

50 

27pM)-e$><9, ^^y^VK-efe^human TPO(BaF3-human Mpl EC : 76pM)£|^^J^ 

50 

-hOffitt^Lfco VB22B Diabody£it!g?b-CVB22B sc(Fv)2/^r^V^t££r^Lfc~ 

«ig<£>#LthMpi— ^Mircfc&wt.msfc 0 ix^^£fow-<DHmte£T$Lmn^.w$L?> 

[0175] 2.9 ^ithMpl— ^^^C#:<Dt:Mb 

VB22B sc(Fv)2(Z)tMb^^ifei~ ; 5fcfe^, ^Hfi^tl/CV^Kabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) £V)#ii$<DMF\7*— ^A3^U H^W 

{iDN13(Smithsonb, Mol Immunol. 1999; 36: 113-124)^V^|W|tt^#or^^^ 
^ofco BT^J^^ToP027(Hougs^, J. Immunol. 1999; 162 : 224-237)^ 

m^^^^(j^t, cdr) *m&\j^w\ttm:ftm^o wmi^ sc (Fv)2 

^CHO-DG447M^-C|i§J| i £- ; tJ:, BaF3-human Mpl^ffiV vfcT^^^h^tt^fNffib 
fdo T=f^h|gtt^^^, FR^HCT^ymm^Mx., ^^MVB22B sc(Fv)2£ 
T=f h^tt^r^i-^ t MkVB22B sc(Fv)2 §rfF^Lfc 0 
[0176] ^fl^^te, 50base@ig(D^^^-!J^DNA^20base@i^/N^^y^VX-t-^i5 

—v-rzmm^&fcmi^tco z.tibomm^m^^x, mmM2.3<Djfmtmm^ 

sc(Fv)2^MU Bil^^— pCXND3^n— fcMfcVB22B sc(Fv)2^^f 
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AVtl&^^L^??— pCXND3-hVB22B p-z sc(Fv)2, pCXND3-hVB22B g-e 
sc(Fv)2, pCXND3-hVB22B e sc(Fv)2. pCXND3-hVB22B u2-wz4 sc(Fv)2, 
pCXND3-hVB22B q-wz5 sc(Fv)2<S:fN&Ufco ;£:7 0 7^K^^£;ft3hVB22B p-z 
sc(Fv)2(D^Sie^J^SB^lJ#-^:l^ % T5/^gB^J^@S^J#-^-:2^. hVB22B g-e 
sc(Fv)2(D:^3£ie?lJ^Ifi^lJ#^-:253^ T^/^ia^lJ£ia?IJ#^-: 254^, hVB22B 
e sc(Fv)2(D^SSa^J^gS^J^^-:259^, T57^BS^J^IB^J#^-: 260^ N 
hVB22B u2-wz4 sc(Fv)2(Di^^gB^lJ ; Sria?!j#^-: 286^, T^y^Ifi?lJ^iE^[|#^-: 
287^, hVB22B q-wz5 sc(Fv)2(D^S@a^J^IB^J# : ^-: 292^, T^/^ia^J^IB^J 
#^-:293f^i- 0 ^fc-^^§UVB22B sc(Fv)2(D^SIS?lJ^ga?lJ#^-: 263^, T$ 

i#*_h}# ^tUlDlbfcio tMfcVB22B sc(Fv)2teFlag^^#>toLTV^l^ 
/^£>, d^©i|t3Ktt, ^Jfe^!Jl.8^fB«L/cVB22B^^i-§3it:>-^ 0 -e 

fc^MG10(Gln213yO^Ala231)^GSTiSl-^® Q^^fljffib-Ctf ofCo MGlO^GSTg*-^- 
35 SSt<£>$t$Jf3\ Glutathione Sepharose 4B(Amersham BioscienceslfcjgD SrfflV^T 

f^-^-O^P^-zUCfot, HiTrap NHS-activated HP(Amersham 
Biosciences*:^) ^@S{bU T:7^~^#7i^fNSJLfc 0 tM^VB22B sc(Fv)2^ 
glCHOTjiJIftCDi^ii^^ 50mM Tris-HCl(pH7.4), 150mM NaCl, 0.01% Tween80 
^¥^ik\^fcMG10-GSTM&S&Wmfeik%9Mcm^s t:MkVB22B sc(Fv)2£r® 
3f lOOmM Glycine-HCl(pH3.5),0.01% Tween80-e^t±]$^:fCo ^ftB^teli:^ 
i^lM Tris-HCl(pH7.4)-e c F^P^f V\ HiLoad 16/60 Superdex200pg (Amersham 
BiosciencesttM) ^fflV^T^/V^ii^n-^h^^^^f ofc c y/^a§^n-^h^ 
^-Y^-^MWIR^^ 20mM^>"glMtin$ (pH7.5) , 300mM NaCl, 0.01% Tween 80^ 

ttSrfHffiUfco |fMl-f'^ , >^MVB22B sc(Fv)2, hVB22B p-z sc(Fv)2, hVB22B 
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)23o «£t*fcMfcUfchVB22B e sc(Fv)2 N 
hVB22B g-e sc(Fv)2^rffiV^T, BaF3-human Mpl"C<£>TPO$lT=*~ ^h^tt^lf'fffib 
fc^^g|19, 20, 21{^i~ 0 #atMbVB22B sc(Fv)2<DT^;*H£tttef5t3:|1>l 
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[0177] 2.10 ^thMpl#L#:VB22B IgG, VB22B sc(Fv)2*5j;U ? tMbVB22B sc(Fv)2(DfeiM 
^bf'MG10(Gln213d^Ala231)-GSTg^^-Mfi®^VB22B IgG, VB22B sc(Fv)2*5 

j;u ? tHbvB22B sc(Fv)2t<D^m^Rm^n^m&m^^n^fc 0 

Biacore 3000(Biacoref±$!0 ^Sensor Chip CM5(Biacore|±M)^^*b, T^y&s^IJ 
^fe^TMGlO-GSTgi^-S filf^H^Uho SlJS(D^^^^>^5/7T— f± 
HBS-EP Buffer(Biacore|±M)^(£fflU iMte:20 n L/min£Lfc 0 ^^^HBS-EP 
Buffer^5.5— 175.0nM<D^i£^l$MUfcVB22B IgG^^^t^2^^^Pb*C, # 
SlS-e^^^Sr#^^, »llt^£2^TOJSLfc 0 Sensor Chip_h(D 
MG10H3STiS^S&K&aj^L/cVB22B IgGte, 20mM HC1^15>^^PU"C^^ 
U Sensor Chip3r#£Lfc 0 4.7— 150.1nMCDVB22B sc(Fv)2, 5.3— 168.9nM 

<DhVB22B q-wz5 sc(Fv)2, 4.9— 156.8nM<DhVB22B u2~wz4 sc(Fv)2^i8§SiU 
MGlO-GSTg*^-® &M : &mfeiklsfc^y^lcmMVX^ W\fe&miMlsfc 0 

COm^CO^^-^m^tl.tL^:MK^o Z-<Dfctb, BIAevaluation ver.3.iy7hr>mT 
(Biacore|±M)^Bivalent analyte model&MfB\^XM%f~f'%Z.b\C£K>, — ^(D^MX 

£5 icvxwmznfc, i ^^-#^^^5SS^#c(ka)i:^g|M^m(kd)^o i 

U^gft^cCKD^^U^LfCo VB22B IgG, VB22B sc(Fv)2, hVB22B q-wz5 
sc(Fv)2, hVB22B u2-wz4 sc(Fv)2<DMMfeWt(KDM^ ^tfl^tl 1.15xlO" 8 M N 
1.17xlO" 8 M, 1.36 xlO" 8 M, 1.02 xl0~ s MX&>K>, MGlO-GSTg&^g W^^fbT, (5 

[0178] [^1] 
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ka (1/Ms) [xlO 5 ] 


kd (1/s) [xlO" 3 ] 


KD (M) [xlO" 8 ] 


VB22B IgG 


0. 96±0. 78 


1. 10+0. 01 


1. 15+0. 09 


VB22B sc(Fv)2 


4. 23 ±0. 22 


4. 91 ±0. 72 


1. 17±0. 23 


hVB22B q-wz5 sc(Fv)2 


3. 76±0. 38 


5. 10±0. 56 


1.36+0. 06 


WB22B u2-wz4 sc(Fv)2 


6. 08 ±0. 30 


6. 17±0. 23 


1.02+0.08 



[0179] IMMimi AGSjfe^J;5^Mpl^^DiabodyCDf^B[ 

AGS(autocrine growth selection)fe(WO03/91424#fR0 \Z ,fc»JT=te*M2H!feSr^r 

[0180] 3.1 uhvv^/^^y^ycomWi 

MMM 1.5l^ot, shMPL-Flag^S b7tMRL/lpr^^^ J: <9 JJTO^it ffi U 
TRIZOL Reagent (Invitrogen^±M)^Px.7"c^. W^^^ei^-fl? -^fflV^Tt 

«9Total RNA^tttiibfci^, PolyATract System 1000 (Promega^fcM)^fflV^TmRNA 
?rttSLfc 0 2.5 ix g^B^CDmRNA^rffiffiUT, Superscript First strand synthesis 
system for RT-PCR (lnvitrogen|±M\ ^OJ^HM^AT^^—^^^X, 42 
°C KXSOttfcm-r^t K J:*9cDNA^ftMbfc 0 
[0181] PCRS^^*(250 ^ h)(DU^lk\&^r 0 

25 it LCO10 X KOD Plus Buffer, 

25 n L</D2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

10 ul L<D2.5mM MgSO , 

4 

7.5 [x LCD KOD Plus, 

25 n L(Dm^^^m^, 

500pmolCOH^^7c{iL^COBl^'HM^^^@M^^mix primer 

9sx:/2ofj>m. 58°c/2o#r^, ivcnoi&mo-y-^psv^mBM, 
Kfcfomm&i 2°cx6 ftmMmL-fc 0 

[0182] H§K<Dmix primerteHSl-HS19 (IE^J#^-: 178— IE^IJ#-^: 196)^.tJ ? HAl-HA4( 
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IS^'J#^-: 197— ga^ij#^-: 200) ^2f^t-#E^O»^b^Jt*-eiB# 
Lfct>©3HMU L^cDmix primer«LSl-LS17(IS?lJ#^-:201— E#|##:217) 
„ LSlambda(|S^IJ#-^-:218)^U ? LAl-LA5(IS?lJ#-^:219— ia^J#-^:222) N 
LAlambda(@S^lJ#-^-:223)^l ; '^b^<^ ; ^^fflL7c:o #PCRjg^teQIAquick Gel 
Extraction Kit (QIAGEN|±)^fflV vT\ Ttfu~X?;W*tMMUto H^JSCOlM^ 
&W$tiZ. sc-S(BS^lJ#-^:224), sc-AS(@a^lJ#-^:225)^ffiV^J^T<^J;5^ 
PCR&n5^bK£V) , BE^!I(Gly Ser) ^ti«^-eil^Lfc 0 

4 1 

[0183] PCRMJS^^ClOOju Q©*aj£«r#Cfc^t"o 

10 ju L<D10 X KOD Plus Buffer, 
10/iL<D2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
4ju L<£>2.5mM MgSO % 

4 

KOD Plus, 

94°C/ 1 5> ffl , 63°C/4^ W ?>1M^/1^7 UBM, 
25pmol<Dsc-SS.tJ ? sc-ASSr^(jP , 

94°C/30#P^ 55°C/2^f^ 72 o C/2£ff9tf>lM^/V£30[H]M ; fS, 
^HJ^^^^72 < C-e65>ra^PBbfc 0 
[0184] ^<DM^\^^\^UW^MSfi\M^^ir^bt^ QIAquick PCR Purification 
Kit (QIAGEN|±M) Srffl V ^**3SUfc« , ffl P»*SfiI (Mat^fji) Srffl V >T50°C ^ 
T— B&KJ&£i2rfc 0 QIAquick Gel Extraction Kit (Q I AGENTS© £fflV^, T^fn — 
^y/V^^ftM^^bfcPCR^^^^^/^^^^— ^°7^^KpMX/IL3ssGFPHisOSfiI 

[0185] ^°^5Ktt5'^^EcoRlfPfi, ^VXlL-3i/Sf~r/lsffim%LTfSfim$L, 3'^ 
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;V?><<?#~- pMX (Onishi^ Mol.Cell.Biol. vol.18, 3871-3879) <£>EcoRIi:NotI1Mr- 
(D^(^Abf'^(D-efe§ 0 LigationSi^^J^fflV^-CGene Pulser II (Bio-Ractf±§!i) K 
£Z>^U?hvtfl/— i/3>-(2.5kV, 25 /z F, 100 Q ) f31 J^ElectroMAX DH10B Tl 
phage resistant cells (Invitrogen|±M)^^ALfc 0 100 n g/mL(Z)TytVyy|rillP 
bfcLB-Agari$iffi^M?*U — tfei#^Uc:|£;f|^ ^10 7 fi<D=tn^— ^ffilflUto =3ti 
~ — SrHIlDtU QIAGEN Plasmid Maxi Kit(QIAGEN^&JBV>T:^9^K£tttfiUfc 

o 

[0186] [^2] 
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E5IJ* 



mm 



C3 



EMS 



em 

EMS 



EMS 



EMS 



EMM 
EMS-^ 
BMW 

EMM 
EMM 



IBM 
EMM 
EMS^ 
BMW 
EMM 
IBM 



EM 
EMS 
EMS 
EMS 



IBM 



EM 
EM* 
EMS 
EMS 



EMS- 



178 

179 

180 

181 

182 

183 

184 

185 

1 86 

1 87 

1 88 

1 89 

1 90 

191 

192 

193 

1 94 

1 95 

196 

197 

198 

1 99 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

21 1 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 



HS1 (4) 
HS2 (4) 
HS3 (3) 
HS4 (4) 
HS5 (7) 

use (2) 

HS7 (1) 
HS8 (2) 
HS9 (5) 
HS10 (2 
HS11 (2 
HS12 (2 
HS13 (1 
HS14 (2 
HS15 (2 
HS16 (5 
HS17 (3 



GCCCAGCCGGCCATGGCGGAKGTRMAGCTTCAGGAGTC 
GCCCAGCCGGCCATGGCGGAGGTBCAGCTBCAGCAGTC 
GCCCAGCCGGCCATGGCGCAGGTGCAGCTGAAGSASTC 
GCCCAGCCGGCCATGGCGGAGGTCCARCTGCAACARTC 
GCCCAGCCGGCCATGGCGCAGGTYCAGCTBCAGCARTC 
GCCCAGCCGGCCATGGCGCAGGTYCARCTGCAGCAGTC 
GCCCAGCCGGCCATGGCGCAGGTCCACGTGAAGCAGTC 
GCCCAGCCGGCCATGGCGGAGGTGAASSTGGTGGAATC 
GCCCAGCCGGCCATGGCGGAVGTGAWGYTGGTGGAGTC 
) GCCCAGCCGGCCATGGCGGAGGTGCAGSKGGTGGAGTC 
) GCCCAGCCGGCCATGGCGGAKGTGCAMCTGGTGGAGTC 
) GCCCAGCCGGCCATGGCGGAGGTGAAGCTGATGGARTC 
) GCCCAGCCGGCCATGGCGGAGGTGCARCTTGTTGAGTC 
) GCCCAGCCGGCCATGGCGGARGTRAAGCTTCTCGAGTC 
) GCCCAGCCGGCCATGGCGGAAGTGAARSTTGAGGAGTC 
) GCCCAGCCGGCCATGGCGCAGGTTACTCTRAAAGWGTSTG 
5) ) GCCCAGCCGGCCATGGCGCAGGTCCAACTVCAGCARCC 
HS 1 8 ( 0 . 7 ) ) GCCCAGCCGGCCATGGCGGATGTGAACTTGGAAGTGTC 
HS 1 9 ( 0 . 7 ) ) GCCCAGCCGGCCATGGCGGAGGTGAAGGTCATCGAGTC 
HA1 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAAACGGTGACCGTGGT 
HA2 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAGACTGTGAGAGTGGT 
GGAGCCGCCGCCGCCCGCAGAGACAGTGACCAGAGT 
GGAGCCGCCGCCGCCCGAGGAGACGGTGACTGAGGT 
GGCGGCGGCGGCTCCGAYATCCAGCTGACTCAGCC 
GGCGGCGGCGGCTCCGAYATTGTTCTCWCCCAGTC 
GGCGGCGGCGGCTCCGAYATTGTGMTMACTCAGTC 
LS4 (3.5)) GGCGGCGGCGGCTCCGAYATTGTGYTRACACAGTC 
LS 5 ( 4 ) ) GGCGGCGGCGGCTCCGAYATTGTRATGACMCAGTC 
LS 6 ( 7 ) ) GGCGGCGGCGGCT C CGA Y ATTMAGATRAMC C AGTC 
LS 7 ( 6 ) ) GGCGGCGGCGGCTCCGAYATTCAGATGAYDCAGTC 
LS8 (1.5)) GGCGGCGGCGGCTCCGAYATYCAGATGACACAGAC 
LS 9 ( 2 ) ) GGCGGCGGCGGCTCCGAYATTGTTCTCAWCCAGTC 
LSI 0 (3.5)) GGCGGCGGCGGCTCCGAYATTGWGCTSACCCAATC 



HA 3 ( 1 ) ) 
HA4 ( 1 ) ) 
LSI (1) ) 
LS2 (2) ) 
LS3 (5) ) 



LS11 (8) 
LS12 (8) 
LS13 (6) 
LS14 (2) 
LS15 (2) 
LS16 (1) 
LS17 (1) 



GGCGGCGGCGGCTCCGAYATTSTRATGACCCARTC 
GGCGGCGGCGGCTCCGAYRTTKTGATGACCCARAC 
GGCGGCGGCGGCTCCGAYATTGTGATGACBCAGKC 
GGCGGCGGCGGCTCCGAYATTGTGATAACYCAGGA 
GGCGGCGGCGGCTCCGAYATTGTGATGACCCAGWT 
GGCGGCGGCGGCTCCGAYATTGTGATGACACAACC 
GGCGGCGGCGGCTCCGAYATTTTGCTGACTCAGTC 
LS lambda ( 1 ) ) GGCGGCGGCGGCTCCGATGCTGTTGTGACTCAGGAATC 
LAI ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTGATTTCCAGCTTGG 
LA2 (4 ) ) GGAATTCGGCCCCCGAGGCCTTTATTTCCAGCTTGG 
LA4 ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTTATTTCCAACTTTG 
LA5 ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTCAGCTCCAGCTTGG 
LAlambda ( 1 ) ) GGAATTCGGCCCCCGAGGCCCCTAGGACAGTCAGTTTGG 
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[0187] 3.2 AGSfetcl £Z> g #*f ?|t$ctf>$t# 

^(D^^y^-?^— ^>^$BJ!ftPt-E(Moritat>, Gene threapy vol.7, 
1063-1066) ^Fugene6 (Roche Diagnosticsf±ffiD £rfflV ^XVyl^^7^-y^y\Jk. 0 
&:fr^Pt-E^, 10%FBS^^"t?DMEMJ:#±te(lnvitrogen ; i : ±M)"C6cni dishJ^SU M 
0 Fugene6i:7-f^7y^^Lrct(Z)^j3t&f^Px.fc 0 ^©S 0 , *&H_hffi££|fcL 
, 24B#^mi«-h?t^[HJUlb7c 0 mm^-^/^^tf^-htw^lO/ig/mLO^y 
(Hexadimethrine Bromide, SIGMA|±$i)^tJ ? 2ng/mL(DmIL-3^Px.. ^fr^ 
JiS-efe§BaF3-monkey Mpl^Slk^fco S 0 , Ifflfl&^PBS-Cgfcif'-^, mIL-3^* 
&V>10% FBS^t?RPMI1640i#Jfi^^^b, 1000cells/ well^&S <£5f-96well plate 

^*sl/co 7 0 mmm&m~ffcffi^ swmn-r&mmwiABzn, ab324)^^ 

tLfc 0 ^ti^BISi^DNeasy Tissue Kit(QIAGENl±M) ^fflV^T^V^DNA^ttffib 
, PCR^£^#:*^£iii|>8Ut 0 
[0188] PCR^J^$t(50 L)(D|@.^^^C^^i-o 

5 ix LOO 10 X LA Taq Buffer, 

5 ix LC02mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
5 ix L<D2.5mM MgCl , 

4 

0.5 ix LCD TaKaRa LA Taq. 

0.5 ix gCD^V^DNA, 
25pmol<DAGSdbSl (ia^lJ#-S§-: 226) , AGSdbAl (IS^"J#^-: 227) 

94^/30^, 60 o C/30#f?9, 70°C/l^Rg<DlW 7^300^^, 

[0189] z=. ^bfcAB317(DH^(D^^IH^lJ^ia^lJ#^-:154, T^y^IE^!j^ia^lJ# 

155, AB317(DL^(D^Sia^lJ^IS^lJ#-^-: 156, T^/^ia^lJ^ia^g^: 157 
, AB324(DH#|<D:^^ia?lJ£:ia?lJ#^- : 158, T5/^ia^lJ^ia?lJ#^§- : 159, AB324 

<DL^(D^^ia^j^is^ij#-^: 160, T^y^ia^ij^ia^ij#-^-: i6i^-f- 0 
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[0190] 3.3 AGS^{ZlJ;(9#^/cDiabody(D?S'l4l 5 l z ^ffi 

JR#Lfc^Mpl^f;fcDiabody^g^<^— pCXND3fcif AUfco Diabody(D5'^S 
fJJ^^^SMW^EcoRlfMi^#i-^^^y^^U^K^J;r/Diabody(D3'^ 

TPCR^f V\ #&>tbf'PCR0^3^pCXND3(DEcoRK NotI$M£i£}f ALf~ 0 HJfef?!j 

^■MMpl^mU^t'CHOm^W^^ V ^TFlow Cytometry^ £Sf£-£-?£tt<DfP ft 
^HJfebTCo ^^^rg|8^^i- 0 AB317teCHO-mouse MpH^'^i-3^;»f&$ 

[0191] ^7t, BaF3-human MpU BaF3-monkey Mpl^J^BaFS-mouse Mpl^J^TPOUlT 
=f^hfiH4(D!M^To7C 0 M^EI9, El 10. EIll^^i- 0 AB317te:tk i*vK 
^;*Mpl^LT$iV^T^^h^tt^rU AB324tefcK fvkMpHC^fb^tV ^T=? 

AGS$x£rffl V >-C3&V >T^— ^hfi&tt^^^LMpl^L^Diabody^^ 

[0192] [|iS»!l4] CAMTS#»^FOMpl^M^^f-r^^:Mpl^i#:(DT^^h^ttl¥# 
4.1 CAMTH#CO^FO^MMpl?$ABaF3^J!SttCOW5i 

CAMT (Congenital amegakaryocytic thrombocytopenia ;^^tt^^^^t£lftl./ht!£ 
M^lffi) Mi£:&V ^TMplitf^^- tp ^G305C (R102P) ^M, C769T (R257C) 
iU?C823A(P275T) ^M/^#^£tvCl ^ 0 ^M^oMplitfc^^il-^^ 

— ^avenfliigu BaF3*mj}a^afAu^o iE^Mpi«fc^- mmmzmtm 

^: 246, T^y^ia^J^IB^lJ^-^: 123) *5j:t^f«fs^-(D|fl^K^^305# g 
<Di^^^G^^C^g^LrcitfK^G305C (^^@a^J^@E^J#-^: 247. T^/^gB 
m&mtm^: 248) % H3#^K^>^769# @ (Di&^C^T^mmbfcS^ 
C769T (^SlS^J^ia^J^-^-: 249, T^y^IS^J^ia^J^-^: 250) joit^^^K 
^^^823# g (D^^^Cd^A^Mi^bfciHS^-C823A(^Sga^J^@a^lJ# : ^-: 25 
1, T^/g£ia^J£ia?iJ#^:252)^MUh 0 Z.tlh'DDNAmft&m&mmEcoRU 
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Sall-C^Jf&fU Sb^l^9J^^^.ffl^^— pCOS2-HaOEcoRU SallSBfif^AU 
pCOS2-hMPLfiillG305C, P COS2-hMPLfullC769T*DitJ«pCOS2-hMPLfullC823A^r 

[0193] ^Jfe^!|l.l^lII#^bTBaF3|fflJ^^jtfs^^Ab, #Mpl3t^^iSr5imi-SBaF3 
^J&#c"Cfo5BaF3-human MPL (G305C) N BaF3-human MPL(C769T) SoXXJ 1 
BaF3-human MPL (C823A) ^tfflliLL-tio M&W^ Ing/mL mIL-3, 10% FBSSr^tf 
RPMI1640i§i&£fflV^-Cfc#^ m^tlo 

[0194] 4.2 SnlthMpl^ffcDiabody, sc(Fv)2©fpM 

g|6*Dj;tJ«|l|7i3:^L7iT$y^ge?lJ(D^T:\ VB8B, VB45B, VB33, VB140, VB157 

fc^H-<^— ^H»(J2.4^|^I#^, COS7£M^|AU #^tLfclga-h?* fpcD 
DiabodyliS^W!l2.5C0^fe-e^SL-/c o TA136fcloVvCf3\ ^MM2.3il^|#^ 
LT, sc(Fv)2BH.-<^^— ^^Mbfc 0 ^ife^!|2.4^^#(CCHO-DG44|HJiS^^Ab 

[0195] 4.3 fehMpl^^Diabody, sc(Fv)2<DT=?— ^h^tt<Dff ft 

fFMLfcDiabody, sc(Fv)2^ffll vT, HJfe^!j2.8^^l#^L'CiE^Mpl^?i.BaF3^H 
IS^i^MMpl^mBaFS^JiS^^ti-ST^^h^tt^fPffibfCo Diabody^Jil^ 
#_L?f 3rfflV^T, BaF3-human Mpl£BaF3-human Mpl(G305C) {Z.^f^T^^^h 
fe\±&it%ilsfc 0 TA136 Diabody (TA136 db) te, lE^^Mplit^^^ 

^i-§BaF3-human Mprete7£tt^v ^ ^MMpljfrf£^-^£?ai-£BaF3-human 
Mpl(G305C)-e^?^V^T=f^^h?g-tt^bfCo BaF3-human Mpl(G305C) i^ML-X 
J3 N hTPO^m^Diabody-Cfi^V nT=*~ Xhmfe&^lT^bfeXgftfaotz. (Hi 2*5 

£Uqi|l3) 0 

[0196] TA136 Diabody, TA136 sc(Fv)2(D|fBp B p ; ^fflV^T, BaF3-human MpU 

BaF3-human Mpl(G305C), BaF3-human Mpl(C769T), BaF3-human Mpl(C823A) 

lCM~r%T=f^hffii±$:WM L/Co ^O^, TA136 sc(Fv)2te, 3«<DTPOS^f£ 
^Mtt^T^:Jol^ThTPO^TA136 DiabodyJ^riiV^T^— ^h?g-tt^b7h(BI15 
— Ell7) 0 E^^Mpl5t'f5^-?r^?i,i~§BaF3-human Mpl^SoV^T, TA136 
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DiabodytehTPO J^HV ^ttU^££^o/i#\ sc(Fv)2iZ.&&1rZ>ZLb\Z&y ^ 

ffi^LT, TPO(D&^iz£%ttTPOffifc<Dm^&WL^HX&<0<Junzhi Li, et. al., 
Blood (2001) 98, 3241-324, Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 
132, 364-368), mcft&&<DTPOlfe&mRmir%tpfnfoi$i&m±£tl, W^$k 
bLX, ^hUWP&^&ir^t^m^tiXi^o *^itiot/^$ti5fei 

wot, f^s-rsr^^BrtB-efcSo ^MMTPo^^^i-s^siiS;^ 
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[5] MpUcfjSfi^i-W^^o 

[6] tH^f*^§, ft $nM5icmm<D#ii$ 0 

[8] "IMmMpUz.Mi&irz>#Lft. 0 

[9] thMpl^t^i^/VMpl^^^i-^felfro 

[10] thMpl^W/VMpl^^bTT^Xh^tt^i-§^t#: 0 

[1 1] W^Mpl^cD^^tt^KD^lO^M^T-e^^o 
[ 1 2] BT^MMpl— (D^^^tt^S KD= 1 0" 7 M^ TXtbZtfifco 

[13] TPOT^^h?Stt^EC50- lOOnM^T-efe^^i^o 

[14] TPOT^^h^'|4^EC50 = 30nMWT'efe ; 5^L^o 

[15] TPOT^— ^h?§tt^EC50- lOnM^T-e^S^L^o 

[16] l^TtfXl)~(17)<DV^-f ^^@S?lJ#-^^fS*(DT5y^@S^^^CDRU 2, 3 

(1) IE^J#-^:3,4, 5 

(2) gE^J#-^:6, 7, 8 

(3) IE^J#-^-:9, 10, 11 

(4) BE?lJ#-^-:15, 16, 17 

(5) iE^lJ#^-:18, 19, 20 

(6) IE^lJ#-^:21, 22, 23 
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[17] 



7) @a^iJ#-^-:24, 25, 26 

8) ia?!]#^-:27, 28, 29 

9) IS^lJ#-^-:30, 31, 32 

10) fiI#l#-^:33, 34, 35 

11) ga^U#^:36, 37, 38 

12) @S^IJ#-^-:39, 40, 41 

13) IB^iJ#^-:42, 43, 44 

14) ga^J#-^:48, 49, 50 

15) ga?'J#^-:51, 52, 53 

16) E?lJ#^-:54, 55, 56 

17) IS^lJ#-^-:57, 58, 59 

£ITCD(D~ (10)(DV>-f^^ga^lJ#^-^fEft(DT$y^ga^lJ^^^CDRl, 2, 3 
l)ia^'J#-^-:60, 61, 62 



mm 



l=r. 



7)E^rj: 



8)ia^ij#-^- 



63, 64, 65 
78, 79, 80 
84, 85, 86 
93, 94, 95 
96, 97, 98 
102, 103, 104 
108, 109, 110 
111, 112, 113 



10)ga?'J# : ^-:114, 115, 116 



[18] 



(Dia^iJ#-^:3, 4, 5^fBigc<DT$/®ffia^b&3CDRl, 2, 3&mi~%Mm.»JmM. 
1^, *5J;U ? ga?lJ#^-:60, 61, 62^fBft(DT^y^ga^lJ^^^CDRl, 2, 3^#i~ 



WO 2005/056604 



79 



PCT/JP2004/018506 



(2)BE?iJ#^-:6, 7, 8\zmft<D7$S&g&ito*lr>teZ>CDRU 2, 3&&1rZ>m&*I&& 

*3«tt^SH^J#-^-:63, 64, 65^fB^<DT^/^ia^[j7>ib&3CDRl, 2, 3£r 

(4) ia^J#-^:15, 16, 17^fEft(DT^y^ga^J^^^CDRl, 2, 3^^-^^ 

33i;UWJ#-^:63, 64, 65lCt£M<D7^ymm?U*hts:&CDRl s 2, 3&- 

(5) ia?lJ#^-:18, 19, 20^fBft(DT^7^ia^lJ^^^CDRl, 2, 3&^~i-&Mm."S 

*5J;t^WlJ#-^:63, 64, 65^fB^<DT5y^ga^^^CDRl, 2, 3&- 

(6) ia^lJ#-^:21, 22, 23^fB4fe(DT^y^ia^J^)^^CDRl, 2, 3^#i~§fi^nr 
^J^, *3it>WiJ#-^:78, 79, 80^fB*<Z>T5/^@a?lJ^ib&3CDRl, 2, 3£ 

(7) IB^J#-^:24, 25, 26^fBifc<DT5/^ga^J;^ib&£CDRl, 2, 3^rr3Mg(Rr 

*5iU ? ga^!j#^-:63, 64, 65^fB^(DT5y^ia^lj7)^^CDRl, 2, 3£ 

(8) ia^iJ#-^-:27, 28, 29^fBi£^T5/^Ba?lJ;^ib&5CDRl, 2, S^ir^mm^S 

*3iU ? ia^J#^-:84, 85, 86^fB^<DT^/^ia^j7>ib&£CDRl, 2, 3&- 

(9) ia?lJ#^-:30, 31, 32^fBtt»T$y^ga^lj7J^^CDRl, 2, 3^^^^"^ 

*3i:U ? ia^J#-^:63, 64, 65^fB^<DT^/^ia^j7>ib&£CDRl, 2, 3&- 
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